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Preface. 
A deſign'd to contribute to- 
wards the Natural Hi- 


ftory of the Air, I began ſome 
years ago to ſet down a Colle&ion 
of ſome new or leſs beeded Obſer- 
vations and Experiments relating 
to the Cauſes and Effeds of 
Changes in the Air , which I re-\ 
ferr'd to ſeveral Heads , as to the 
Airs Heat , Coldneſs, Moiſture , 
Drineſs, Diaphaneity , Opacity , 
ConſiStence, ſeveral Saltneſſes and 


other Titles ; the laft of which was 
A 2 of 


Mong other Papers that I 


| PREFACE. 
, of the Occule Qualities of the Air, 
ſuppoſing there be any ſuch. - And 
though afterwards I was, by Sick= 
weſs and other Impediments , di- 
werted from proceeding in that 
ColleTtion, aud indnc'd to lay aſide 
ſome of the Obſervations I had 
provided, and imploy in other 
Treatiſes ſuch as were proper to 
them yet as to the Title that cqn- 
taind Suſpicions about ſome 
Hidden Qualities of the Air 
the peſſebility, if not likelihood, 
that either the Matters of fad, or 
the Intimations delivered in tbe, 
might afford hints not uſeleſs to 
the Sagacious and Inquiſuive, per- 
ſwaded me to let it eſcape the Fate 
of its Companions , though poſſe- 
bly, if I bad more conſulted my 
own Reputation, T ſhould leaſt of 
all have ſuffer'd this Title to ap- 


pear, 


PREFACE. 

peer , there being none of the reſt, 
that was not leſs conjeGinral. But 
it being thought unfit , that any 
thing ſhould periſh , that related to 
ſo conſiderable and uncommon a 
Snbje&}, as that of this Title, I 
was content 10 caſt the collefed 


g 
ſtaken , by being uſber'd in by this 


Adwertiſement about the occaſion 
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Halicarnaſleus. 
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ABOUT 
Some Hidden Quarries 
in the AIR. 


VG? Eſides the four ft Qua- 
EAR lities.of the Air,;' (Heat , 
> Cold; Drynelſs and Moi- 
=> ture) that are. known 
| "> even to the Vulgar; and 
thoſe more unobvious , that Philoſo- 
phersand Chymiſts have diſcovered , 

Fi as Gravity ,. Springinels ,. the 
power of Refracting the beams of 
Light; &c. I have often ſuſpected, 

that there may be. in the Air ſome yet 
more latent Qualities or Powers dif- 
fering enough from: all theſs,, and 
prinetpally due to the Subſtantial 


Partsor Ingredients, whereof it con- 
B fiſts. 


2 Suſlpicions about ſome 

ſiſts. And to this conjeure I have 
been led, partly (though not only or 
perhaps chiefly ) by conſidering the 
Conſtitution of that Air we live and 
breath in, 'which, *to avoid ambigui- 
ties, I elſewhere call Armopherical Air. 
For this is not, as many imagine, a 
' Simple and Elementary Body , but a 
. contus'd Aggregate of  EfMuviuins 
«/ from ſuch differing Bodies, that, | 
\ though they all agree in conſtituting , 
| by their minutenels and varzous mo- 
tions, one great mals of Fluid matteR, 
'yet perhaps there 1s ſcarce a more he- 
' terogeneous Body in the world. * * ©: 
And as by Air I underſtand not {a 
the Peripateticks are wont to do) 4 
meer Elementary Body, ſo, when I 
ſpeak of the Qualities of the Air, I 
would not be thought to mean fuch 
naked and abſtracted Beings (as the 
Schools often tell us ofz) but ſuch as 
they call Qualities 2» concreto, name- 
ly Corpuſcles indued with Quali- 
. ties, or capable of -producing' then 
in the Subjects they invade and a- 

bound in, ; | 
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Didden Qualities tn the Jir, 3 
I have elfewhere ſhewn it: to be 
highly probable, that, be- ,, , pare « 
ſides thoſe vapours and eX- 4onr Subrer- 
halations which by the 7%*4/ Sreams: 
Heat of the Sun are elevated into the 
Air, and there afford matter to ſome 
Meteors, as Clouds, Rain, Parhe- 
lions and Rainbows , there are, at 
leaſt at ſome times, and in ſome pla- 


ces, {tore of Efluviums emitted from / 


the Subterraneal parts of the Terre- 
firial Globe; and *tis no lels probable, 
(from what I have there. and elle- 
where deliver'd,) that in the Subter- 
raneal Regions there are many Bodies, 
ſome fluid and ſome conliſtent, which, 


though of an operative nature, and, 


like upon occafion to emir iteams, ſel- 
domor never appear upon the ſurface 


of theEarth.,ſo that many of them have / 
not ſo much as names aſſigned them, 


even by the Mineraliftss Now a- 
mong this multitude and variety of 
Bodies, that lye buried out of our 
ſight, who can tell but that there may 


be ſome, if not many, of a nature | 


5 4 


very differing from thoſe we ire hi- | 


B 2 rhertro 
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therto familiarly acquainted with , 
and that, 4s divers wonderful and 
peculiar operations of the Zoadſtone , 
(though a Mineral many Ages ago fa- 
mous among Philoſophers and Phy- 
ſitians,) ' were not diſcovered *till of 
later Ages, wherein its nobler Virtues 
have been diſcloſed ; ſo there may be 
/ other Subterraneous Bodies, that are 
 indowed with conſiderable powers, 
which to us are yet unknown, and 
would, if they were known, be found 


very diftering from thole of the Foſſites 
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we are wont to deal with « 
IL alſo further conſider , that ; (as I 
have elſewhere endeavoured to make 
it probable) the Sun and Planets (to 
fay nothing of the Fixt Stars) may 
have influences here below diſtin& 
from their Heat and Light. On which 
Suppolition it ſeems not abſurd to me 
to ſuſpect, that the Subtil , but Cor- 
, Poreal, Emanations even of theſe Bo- 
dies may (ſometimes at leaft) reach 
to our Air, and mingle with thoſe 
.of our Globe 1n that great receptacle 
\or rendevouz of Celeſtial and Ter- 
= reſtrial 
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Didden Nualities inthe Air. 5 
retrial EfMuviums, the Atmoſphere. 
And if this ſuſpition be not ground- 
lels, the very ſmall knowledge we 
have of the ſtrucure and conſtitution 
of Globes ſo many thouſands or hun- 
dred of thouſands of miles remote 
from us, and the great ignorance we 
mult be in of the nature of the par- 
ticular Bodies that may be preſum'd 


to be contain'd in thoſe Globes, (as 


Minerals and other Bodies are in the 
Earth,) which in many things ap- 
pear of kin to thoſe that we inhabit, 
(as with excellent Teleſcopes I have 
often with attention and pleaſure ob- 
ſerved , particularly in the Moon,) 
this great imperfection, I ſay, of our 
knowledge may keep it from being 
unreaſonable to imagine, that ſome, 
if not many, of thoſe Bodies and 
their efluxions may be of a nature. 
quite differing from thoſe we take no-) 
tice of here about us, and conſe- 
quently may operate after a very diffe- 

ring and peculiar manner. 
And though the chief of the He- 
terochte Efluyiums, that indow the 
B 3 Aig 


6 _ Duſlpicions about ſome 
Air with hidden Qualities, may pro- 
bably proceed from beneath the ſur- 
face of the Earth, and fromthe Ce- 
leſtial Bodies; yet I would not deny 
but that , eſpecially at ſome times and | 
. in ſome places , the Air may derive 
multitudes of efficacious particles 
| from its own operations , acting as a 
fluid Subſtance upon that vaſt number 
and variety of Bodies that are 1mme- 
diately expos'd to it. For , though 
by reaſon of its great thinneſs, and 
of its being 1n its uſual ftate devoid 
both of taſt and (mell, it ſeems whol- 
ly unfit to be a Mernftrunm ; yet I 
am not ſure but it may have a difſol- 
ving , or at leaſta coniuming, power 
on many Bodies, eſpecially ſuch as are 
peculiarly diſpos'd to admit its ope- 
rations. | 

For I conſider, that the Air has a 
creat advantage by the vaſt Quantity 
of it , that may come to work 1n pro- 
portion to the Bodies that are expos'd 
toit: And I havelong thought, that, 
in divers caſes, the Quantity of a 


Menſtruum may much more. conſide- 
bs rably 
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rably compenſate its want of {trength, 
than Chymiſts are commonly aware 
of, (as there may be occaſion elle- 
where to exempliftie.) And there are 
liquors, which pals for infipid , (and 
are therefore thought to be altoge- 
ther unfit to be. Solvents,) which , 
though they have their active parts 
too thinly diſperſed to be able pre- 
lently xo make ſenſible Impreſſions 
upon our Organs. of Taſting, yet 
are not quite deſtitute of Corpulcles 
fit to a& as a Solyent , eſpecially it 
they have time enough to make with 
the other parts of the Fluid ſuch nu- 
merous and various motions, as muſt 
bring, now {ome of them, and then 
others, to hit againſt the Body ex- 
pos'd to them. Which may be illu- 
ſtrated by the Ruſt like to Verdigreale, 
which we have obſery'd in Copper 
that has been long expos'd to the Air, 
whole ſaline particles, little by little, 
do 1n tract of time faſten themſelves 
in ſuch numbers to the ſurface of the 
Metal as to. corrode it, and produce 
that efloreſcence colour'd like Verdi- 
| BD 4 greaſe 


$ HDulpicions about ſome 
greaſe, which you know is a faCti- 
tious Body , wont to be made of the 
ſame-Metal, corroded by the ſharp 
Corpuſcles of Vineger , or of the 
Husks of Grapes : Beſides , that-by 
the power , which Mercury has-to 
diſſolve Gold and Silver, it appears , 
that it is not always neceſſary for the 
making a Fluid fit to be a Diflolvent, 
that it ſhould affe&t the Taſt. And 
as to thoſe Bodies, on which the A4e- 
rial Menſirunm can, though but ſlow- 
ly, work, the greateſt quantity of 
it may bring it this advantage, that, 
whereas even the ſtrongeſt 'xMer- 
firunms , if they bear no great propor- 
tion in bulk to the Bodies they are to 
| work on, areeaſilyglutted , and be- 
* ing unable to take up any more, are 
fain to leave the reſtof the Body un- 
{ diffolved; our Aerial Menſtrunm bears 
ſo vaſt a proportion to the Bodies ex- 
. pos'd to it, that when one portion 
- of it has impregnated 1tſelf as much 
as 'tis able, there may ſtill come freſh 
and freſh to work further on the re- 
maining part of the expos'd Body. 
SG EEt, ; Beſides 
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Didden Qualities intheYir. 9 
Beſides the Saline-and Sulphureous 
particles, that , at leaſt in ſome pla- 
ces, may (as I haveelſewhere ſhewn) 
impregnate' the Air, and give it a 
greater affinity to Chymical Mex- 
ſtraums more ſtrictly 1o called; I am 
not averſe from thinking,that the Air, 
meerly as a fluid Body , that conlitts of \ 
Corpulſcles of differing ſizes and ſo- 
lidities reſtle{ly and very variouſly 
moved , ny upon the account of 
theſe Corpulcles be {till reſolving, or \ 
preying upon , the particles of the 
Bodies that are expos'd to their action. 
For , many of thoſe Aerial Corpu-! 
{cles, ſome hitting and ſome rubbing 
themſebves every minute againſt thole' 
particles of expos'd Bodies that chance 
to lye in their way, may well, by 
thoſe numerous occurſions and affri- 
tions, ſtrike off and carry along 
with them now ſome and then others 
of thoſe particles; as you ſee it hap- 
pens in water, which, as ſoft and 
fluid as it is; wears out ſuch hard and 
ſolid Bodies as | Stones themſzlvyes , 
if it often enough meet then! in its 
; pallage, 
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x0 WDuſlpicions about ſome 
paſſage, according to the known 
ſaying , IE: 


Gutta aaa lapidem non Vi, ſed [ape 
cadenads. 


And though the Aerial Corpulſcles 
be very minute,and the Bodies expos'd 
to them oftentimes large and lee- 
mingly ſolid, yet this needs not make 
you reje& our ſuppoſition , becauſe 
'tis not upon the whole Body at once, 
that, according to us , the Aerial 
Corpuleles endeavour to work, but 
upon the Superficial particles, which 
may often be more minute than thoſe 


* Corpulcles, as you will the more ea- 


fily believe, if you firſt obſerve with 
a good Microſcope , how many ex- 
tant particles may be met with on the 


ſurface of Bodies, that to the naked 
' Eye ſeem very ſmooth , and even of 
: thoſe that are poliſh'd by Art with 


Tripoly or Puttee, and #hez confider, 
that one of theſe protuberancies , be- 
ing yet maniteſtly viſible , may well 
be prelum'd to confkiſt of a multirude 

of 
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of : leſſer particles , divers of which 
may very well be as minute as thoſe ' 
Aerial Corpuſcles, that ſucceſſively 
hit againſt them, and endeavour to 
carry them along with themſelves. 
And this may beilluſtrated by a fami- 
liar inſtance.- ; For, if you take a lump 
of Loaf Sugar, or even of a much fo-. 
lider and harder Body, Sat Gemme ,' 
and caſt it into common water, 
though this liquor be infipid , and the 
motions of its corpulcles but very 
languid; yet theſe corpulcles are ca- 
oalle to looſen and carry off the ſy- 
perficial particles of Sugar or Salt , 
that chance to lyein their way, and 
freſh corpuſcles of water ſtill ſyc- 
ceeding to work upon the remaining 
particles of the expos'd Body that 
ſtand in their way , the whole lump 
is by little and little diſſolved , and 
ceaſes to appear to the Eye a thing di- 
ſtin& from the liquor. 

Some things that have occurr'd to 
me have made me ſuſpect, that *tis 
not impoſlible , but that ſome Bodies 
may receive a diſpoſition to m_— 

| an 
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15 -Dulpicions about lomie  - 
and conſequently to pals into the Air 
by thea@tion either of the Sun-beams, 
in the form of the Sun-beams, ' or of 
ſome ſubſtance that once ifſued our 
' of the Sun and reach'd unto our 
Air, : For, there may be certain Bo- 
dies for the moſt part in the form of 
liquors, which ,” though they paſs 
off from ſome peculiarly diſpos'd Bo- 
dies, may during their ſtay or con- 
tact produce in them a great and 
ſtrange aptneſs to be volatiliz'd. In 
favour of which conjecture, I might 
here alledge both the effedts, which 
the Paracelſians and Helmontians aſcribe 
to the Mkabeft of volatilizing even 
fixt and ponderous Bodies barely by 
being often abſtracted from them , 
«xd (ome other things , which I ſhall 
now leave unmention'd , becauſe you 
may find them in my Notes about Y7o- 
latility and Fixity. 

But, whatever become of this Cor- 
jedure, *tis conſonant to Experience , 
that, either upon the above-recited 
accounts, or allo fome others, thoſe 
parts of the Atmoſphere , _ in 
| a ſtr1- 
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a ſtricter ſenſe , may be call'd: the 4tr, 
are,:at leaſt in ſome. places, ſo 1n- 


termixt with particles of differing 
kinds, that among that great num- 
ber of various ſorts of them, *tis 
very likely that there ſhould be ſome 
kinds of an un-common and an un- 
obſerved nature. - And I could coun- 
tenance what has been fſaid:by the 
waſting of Odoroxs Bodies, and eſpe- 
cially Camphire , and by repreſehting , 
that I have obſerved ſome ſolid Bodies 
actually cold ; when their ſuperficial 
parts were newly taken off, to emit, 
though inviſibly, ſuch copious 'ſteams 
into the Air, as toigrow continually 
and manifeſtly lighter upon the. bal- 
lance, fo as to fuffer a notable decre- 
ment of weight in,2 minute of- an 
Hour, But the mention I make, of 
ſuch things in an other paper, dil- 
{wades me from inſiſting on them 
here, where 'twill be feaſonable to 
reſume the diſcourſe, which the:men- 
tion of the Dzſſolving power , that 
may be guels'd to be 1n the Air.,- haz 
for ſome pages interrupted, andto tell 

you, 


14 Dulpicions: about ſome - 
ou, that thoſe propounded, before 
Lennart upon the digreſhon, are the 
two- main Confiderations & priori (as 
they ſpeak) whereon I have groun- 
ded my ſurmize, which being pro- 
pos'd but as a Swſpicio, I preſume it 
will not be expected , that the Argu- 
ments 4 poſterior7, which I ſhall bring 
to countenance 1t, ſhould be more 
than CoxjefFures ,' much lefs that they 
ſhould be Demonſtrations. And there- 
fore I ſhall venture to lay before you 
ſome few Pharomena., which ſeem to 
be at leaſt as probably referable to 
ſome /atext Quality 1n the Air, as to 
any other cauſe I yet know, Upon 
which ſcore ſuch Phenomena may be 
allowed to be pleaded in favour of 
our Suſpicion, *till ſome other certain 
cauſe of them ſhall be ſatisfactorily 
aſſign'd. þ Ro 
Having premis'd thus much to 
keep you from looking for ſtronger 
proofs than I think ' my task obliges 
me to give; the firſ# Phxnomenon , 
I ſhall propoſe , ſhall be the appearing 
or growth of forme Sa/ts in certain 
Bodies , 
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Didden Dualities in the Jir. 15 
Bodies , which we obſerv'd' co-afford 
them either not-at all:;; or. ar leaſt 
nothing near in 'fuch plenty , or fo 
ſoon, unleſs they be: expos'd to the 
Air. Of ſuch a Phznomenon as this, 
that 1s. not {id imnuch as -mehrtion'd by 


 Vulgar Philoſophers, and veryrarely, 


if at all, to be met with:ini the Las 
boratories of Chymiſts, you will not, 
I ſuppoſe, wonder, that. I.'do not 
preſent you 'many Examples, and 
{ſome few Fam able to' name. For I 
remember , that : ſuſpe&ing - a. (olid. 
Marchaſite , hard as ſtone. : to be fit 
to: be made an inſtance 'for:'my pur- 
poſe, I caus'd it to be broken, that 
the internal:more ſhining parts might 
be expos'd'to: the Air , but; 'though 
this were done 1n a-room , where a 
fire was uſually kept; fo that 
the Marchafite was not only thelter'd 
from the ram,'but kept: in'a dry Air, 
yet:after a' while I diſcover'd upon 
the gliftering parts an effloreſcence of 
a vVitrivlate nature. | 
. . And afterwards meeting. with a 
ponderous anddark colour'd — 
an 


16  Duſpicions about ſome 
and which, at the. firſt breaking, 


diſcover'd to the Eye no appearance 


of any Salt , nor ſo much as any ſhi- 


ning Matchaſitical particles, we found 


nevertheleſs, that a good quantity of 


theſe hard and heavy Bodies , being 


kept expos'd to the Air; even in a 
room that preſerved them from the 
rain, though probably they had lain 
many ages 1ntire 1n the hull, wherein 
they were found under ground ; yet 
in not many months ,'by: the opera- 
tion of the Air upon them, they were, 
in great part, crumbled -to powder 
exceeding rich in Copperas.. Nay, 
I remember, that having; for 'Curio- 
lities ſake, laid up ſfome of theſe 
ſtones in a room, where; conſtantly 
kept fire, and in the drawer of a.Ca- 
binet , which Idid not often take out 
to give them freſh Air, ſome, if not 
molt of them, were notwithſtanding 
cover'd with a copious efloreſcence, 
which by its confpicuous' colour be- 
tween blew and green, by its taſte , 


and by its fitneſs to make in a frice. 


an inky mixture with infuſion of 


galls, 
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galls, ſufficiently manifeſted it ſelf 
to be Yizr/v/; whole growth bythe 
help of the conta& of the Air 5 the 
more conſiderable, becauſe it 1s not 
a meer Acid Salt, but abounds in 
Sulphureous and Combuſtible parts , 
which I have divers times been able; 
by Methods elſewhere mentioned , 
actually to ſeparate or obtain from 
common Vitriol without the addition 
of any combuſtible body, ' and ſome- 
times without any additament' at all. 
It was allo uncommon. that ' our 
blackiſh Minerals requir'd no longer 
time, nor no rain, to make them af- 
ford their Yizriolafe Effloreſcences : 
For I remember, I kept many of thoſe 
Marchalites, both glittering ones and 
others, of which they make and ſel] 
great quantities of Vitriol at, Deptford, 
without perceiving in thema change 
that came any thing near to whar.I 
have recited. And L obſerv'd thoſe, 
whoſe trade it 15 to: make Vitriol , 
to be often obliged to let their Vitriol- 
ſtones, as they call them, lye half'a 
year , or even eighteen manths; or 
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two years expoſed, not only to the 
open Air, but to the Rain and Sun, 
to bg, able to obtain from them their 
Vitriolate parts. 

That alſo the Earth or Ore of Al- 
lum, being robb'd of its Salt, will 
in tract of time recover it by being 
expos'd to the Air, we are aſfur'd by 
the experienc'd CAericola , where, 
having deliver'd the way of making 
Alum, he ſubjoins this Advertiſe- 
ment: Terra Aluminoſa, que in caſtel- 
lis ailuta , poſiquam effluxit , ſuperfutt 
egeſta et coacervata quotidie , rurſus ma- 
gu & mags fit aluminoſa , non aliter 
etque terra ex qua halinitrum fuit con- 
fedtum , ſuo ſucco plenior fit ; quare de- 
210 in Caſtella conjicitur & aque affu- 
ſe ea percolantur. 

I have likewiſe obſerv'd, as you 
allo perchance have done, that ſome 
kind of Zzwe in old walls and moiſt 
places has gain'd in length of time a 
copious effloreſcence, very much of 
a Nitrous Nature; as I was convinc'd 
by having obtain'd Salt-peter from it 
by barely diſſolving it in common 

water , 
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water, and evaporating the filtrated 
Solution: And that in calcin'd Vi- 
trio], whole ſaline .parts have been 
driven away by the violence of the 
fire, particles of freſh Salt may be 
found after it has lain a competent 
time in the Air', Iſhall erelong have 
occaſion to inform you. 

But in the mean time, (to deal 1n- 
genuouſly with you,) I ſhall freel 
confeſs to you, that , though the 
and the like oblervarions have ſfatil- 
fied Learned men , without having 
been call'd in queſtion, and conle- 
quently have, at leaſt, probability 
enough to ground our Suſpicion 
upon; yet I, that am more concern'd 
for the Dſcovery of a Truth than the 
Reputation of a Paradox , propoſe the 
Argument drawn from the foregoing 
Obſervations, but as a Probationer. 
For 1t yet ſeems to me ſomewhat 
doubtful, whether the Salts, that ap- 
pear in the forementioned caſes, are 
xeally produc'd by the operation of 
the Air working asan Agent, or alſo 
CONCurring as an Ingredient; or whe-) 

ES ther 
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ther theſe ſaline ſubſtances be not the 
production of ſome internal thing 
that is analagous to a Seminal Prin- 
ciple, which makes 1n theſe bodies a 
kind of maturation of ſome parts , 
which being once ripen'd, and per- 
haps aſſiſted by the moiſture of the 
Air, diſcloſe themſelves in the form 
of ſaline Concretions ; as 1n the te- 
culent or Tartareous parts of many 
Wines there will in tract of time be 
generated or produc'd ſtore of Cor- 
puſcles of a faline nature, that pro- 
duce the acid taſte we find in Tartar , 
efpecially that of Rheniſh wine, Tt 
may alſo be ſuſpected , that the for- 
merly mention'd Salts found in Mar- 
. Chaſites, in Nitrous and Aluminonus 
| Earths, ec. are made by the ſaline 
particles of the like nature, that 
among multitudes of other kinds 
'fwim 1n the Air, and are attracted by 
the congenerous particles, that yer 
remain in the Terreſtrial bodies, thar 
are, 2s it were, the wombs of ſuch 
Minerals, (as I have elſewhere ſhewn, 
rhat Spirit of Nitre will , with fixt 
Nitre 
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Nitre and ſome other Alkalys, com- 

ole Salt-peter;) or elſe, that theſe 
Aerial Salts, if I may ſo call them, 
aſſiſted by the moiſture of the Air, 
do ſoften and open , and almoſt cor- 
rode or diflolve the more Terreſtrial 
Subſtance of theſe wombs, and there- 
by ſollicit out and ſomewhat extri- 
cate the latent Saline particles , and, 
by their union with them , compotle 
thoſe Emerging bodies that reſemble 
Vitriol, Allum, &c. 

But not only to ſuggelt theſe ſcru- 
ples, as if I had a mind they thould 
but trouble you , and keep you irre- 
ſolute, I ſhall propound ſomething 
towards the removal of them ; name- 
ly, that a convenient quantity of 
Nitrous Earth, or that other of thoſe 
Subſtances , which you would exa- 
mine, be kept in a cloſe veſlel to 
which the Air has not acceſs, for at 
leaſt as long time as has been obſer- 
ved to be {uthcient to impregnate the 
like ſubſtance, or rather a portion of 
the ſame parcel that was choſen to be 
included ; For , if the body, that 
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was kept cloſe, have either gain'd no 
Salt at all, or very much leſs in pro- 
portion to its bulk than that which 
was kept expos'd, we may thence 


eſtimate, what is to be alcribed to 


the Air in theprodu@tion of Nitre or 
other ſaline Concretions. And, be- 
cauſe I have obſerved none of theſe 
bodies , that would ſo ſoon, and fo 
manifeſtly, even to the eye, diſcloſe 
2 ſaline ſubſtance, as the blackiſh 
Vitriol-Ore, I lately told you I kept 
in a drawer of my Cabinet , I judg'd 
that a very fit ſubjet, wherewith to 
try, what maturation or time , when 
the Air was ſecluded , would perform 
towards the deciding of our Diffi- 
culty: And accordingly having ta- 
ken ſome fragments of it , which we 
had carefully freed from the adhering 
Vitriolate eMoreſcence , by whole 
plenty we were aſſured that it was 
very well diſpos'd to be wrought on 
by the Air, we put of theſe frag- 
ments of differing ſizes into two con- 
veniently ſhap'd = , which be- 
meg Hermetically ſealed were ordered 
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to be carried away, and kept in fit 
places; by which means 'twas ex- 
pected, that, even without opening 
the glaſſes, we ſhould be able eaſily 
| to ſee by the chang'd colour of the 
_ ſuperficial parts, = daft any Vitrio- 
lateeffloreſcence were produced; bur, 
through the negligence or miſtake of 
thoſe , to whom the care was recom- 
mended, the experiment was neyer 
brought to an ifſue; and rhough I 
afterwards got more of the Mineral, 
and made a ſecond tryalof the ſame , 
I have not yet been inform'd of the 
event. i 

But, Sir, though, *till the ſucceſs 
of ſome ſuch tryal be known , I 
dare not too confidently pronounce 
about the Production or Regeneration 
of Salts in bodies that have been 
robb'd of them, and aſcribe it wholly 
to the Air, yet, when I conſider the 
teveral and great effects. of rhe Air 
upon divers other bodies, I think it 
not raſh to conjecture in the mean 
time, that the operations of the Air 
may havea conſiderable ſhare in theſe 

C4 Phe- 


24 Sulpicions about ſome 
Phenomena, and 10 that there may be 
. latent Qualities in:the Air, in the 
ſenſe I declarid above, where I told 
you, that ,, when I ſpeak of theſe 
Qualities, I look upon them in Cox- 
creto , (as they phraſe it,) together 
with the Subſtances or Corporeal effia- 
U/a they reſide in: And of theſe Ae- 
rial Qualities, taken 1n this ſenſe , 1 
ſhall now proceed to mention ſome 
other Inſtances. | 
— TheDifficulty we find of keeping 
. Flame and Fire alive , though but for 
'2 little time, without Air , makes 
/ me ſometimes prone to ſuſpect , that 
there may be: diſpers'd through the 
reſt of the Atmoſphere ſome odd ſub- 
, ſtance, either of a Solar, or Aſtral, 
. or ſome other exotic, nature, on 
\ whoſe account the Air 1s {o neceffar 
to. the ſubſiſtence of Flame ; which 
Neceſlity I have found to be greater, 
| and lels dependent upon the »2anife/ 
( Attributes of the Air, than Natu- 
raliſts ſcem to have obſerved. For I 
have found by tryals purpoſely made , 
that a ſmall flame of aLamp, _ 
te 
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fed perhaps with a ſubtil thin Oyl , 


would in a large capacious glaſs-Re- 
ceiver expire, for want of Air, in a 
far leſs time than one would believe. 
And it will not much leſſen the dith- 
culty to alledge, that either the groſs 
fuliginous Smoak did 1n a cloſe Vel- 
ſel ttifle the flame , or that the prel- 
ſure of the Air is requiſite to impel | 
up the aliment into the wieck : For, | 
to obviate theſe objections, I have { 
in a large Receiver imploy'd a very 
{mall wieck with ſuch rectified Spirit 
of Wine, as would in the free Air 
burn totally away ; and- yet , when 
a very {mall Lamp, furniſhed (as I was 
ſaying) with a very ſlender wieck, 
was made toburn, and , filPd with 
this liquor, was put lightcd into a 
large Receiver , that little flame, 
though it emitted no viſisle ſmoak at } 
all , would uſually expire within a-, 
bout one minute of an hour, and, 
not ſeldom, 1n a leſs time; and this, 
though the wieck was not ſo much 
as ſing'd by the flame : Nor indeed 
is a wieck neceſlary for the experi- 
ment , 
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ment , ſince highly re&ified Spirit of 
Wine will in the free Air flame away 
well without it. And indeed it ſeems 
to deſerve our wonder, what that 
ſhould be in the Air, which inabling 
it to keep flame alive, does yet, by 
being conſum'd or deprav'd , io ſud- 
denly render the Air unfit to make 
flame ſubſiſt, And it ſeems by the 
ſudden waſting or ſpoiling of this 
fine Subje&t , whatever it be, that 
the bulk of it is but very ſmall in 
proportion to the Air it impregnates 
with its virtue, For after the ex- 
tinction of the flame, the Air in the 
; Receiver was not viſibly alter'd , and, 
.for ought I could perceive by the 
ways of judging I had then at hand, 
the Air retain'd either All, or at 
leaſt far the greateſt part of its E/a- 
fticity, which I take to be its moſt 

genuine and diſtinguiſhing property. 
And this andeſtroy'd fpringynefi of 
the Air ſeems to make the neceſſity 
, of freſh Air to the Life of hot Ani- 
'mals, (few of which, as far as I 
can gueſs after many tryals, ww 
e 
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be able to live two minutes of an 
hour, if they were totally and all 
at once deprived of Air,) ſuggeſt a | 
great ſuſpicion of ſome val ſubſtance,. 
if I may ſo call it, diffus'd through! 
the Air, whether it be @ wolarile 
Nitre, or (rather) ſome ye* anony- 
7:05 ſubſtance, Sydereal or Subter- | 
raneal , bur not improbably of kin 
to that, which I lately noted to be 
ſo neceſſary to the maintenance of 9- 
ther flames. | 

I know not, whether you will 
think it pertinent to our prefent 
Diſcourſe, that I oblerve to you, 
that by keeping putrifying bodies 
in glaſſes, which by Hermes his ſeal 
were ſecur'd from the contact of the 
external Air, I have not been able 
to produce any Inſe& or other living 
Creature, though ſometimes I haye 
kept Animal Subſtances and even 
Blood ſo included for many months , 
and one or two of them for a longer 
time ; and though alſo theſe Subſtan- 
ces had a manifeſt change made-in | 
their conſiſtence whilſt they remain'd ! 
ſeal'd up. On 
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On this occaſion I ſhall add an odd 


Obſervation, that I met with in a 
little Diſſertation de admirandis Hun- 
garie aquis, written by an Anony- 
mous, but Ingenious , Nobleman of 
that Countrey , where , ſpeaking of 
the native Salt that abounds in their 
Regions, he ſays, that in the chief 
Mine (by them call'd Deſiexſis ) of 
Tranſytvante , there was, a few years 
before he writ, a great Oak like a 

huge beam dug out of the middle of 
the Salt; but, though it was ſo hard, 
. that it would not ealily be wrought 
; upon by Iron-tools, yet being ex- 
pos'd to the Air out of the Mine, it 
became 1o rotten, as he expreſſes it, 
that in four days it was eaſie to be 
broken and crumbled between ones 
_ And of that corruptive or 
diſlolutive Power of the Air near 
thoſe Mines, the ſame Author men- 
tions other Inſtances. 

Having found an Antimonial Pre- 
paration to procure Vomuts, in a 
caſe where I did not at all expe it, 
I was afterwards curious to inquire 


of 
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of ſome Phyſitians and Chymiſts, 
that were of my OPIRLeE, whe- 
ther they had not taken notice, that 
Antimonium Diaphoreticuam , which | 
aS1ts name imports, 15 wontt'to work. 
by fweat or tranſpiration , would' not 
become vomitive, if 'twere not kept 
from the Air? To which one Phy- 
{itian, that was a Learned Man ,; al- 
ſur'd me, it would, as he had found 
by particular tryals: And the like 
anſwer has been given me: by more 
than one. And I find, that the ex- 
perienc'd Zwelfer himſelf does ſome- 
where give a caution againſt letting 
the Air have acceſs to theſe Anti- 
monial Medicines , leſt it ſhould ren- 
der them, as he fays it will, in'tra@ 
of time, not only Emetic, but diſpos'd 
to-produce heart-burnings, (as they 
call them,) taintings, and other bad 
Symptoms. And I learnt by inquiry 
from a very Ingenious Doctor of 
Phylic, that, having carefully pre- 
par'd CARt11071umn Draphoreticum 5 he 
gave many doſes of it whilſt it was 
treſh and kept ſ{topt in a glats (withour 

finding 
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finding that in any Patient it procur'd 
ſo much as one vomit,) but having 
kept a parcel of the ſelf ſame Remedy 
for a pretty while in a glaſs only co- 
ver'd looſely with a paper, the Me- 
dicine, vitiated by the Air , proved 
emetic ({trongly enough) to thoſe, 
who neither by Conſtitution , or 
foulneſs of ſtomach , or on any other 
diſcernable account , were more than 
others that had taken it diſpoſed to 
vomit. By which Obſervations, and 
from what I formerly told you of the 
Salt-peter obtainable from Quick- 
lime, 'a Maa partial to the Air would 
be made forward to tell you, that this 
looks, as if either there were in the 
Air a ſubſtance diſpos'd to be afſimi- 
lated by all kinds of bodies, or that 
the Air is fo vaſt and rich a Rende- 
vouz of innumerable ſexziza! Cor- 
puſcles and other Analogous parti- 


| cles, that almoſt any body long ex- 


pos'd to it may there meet with par- 
ticles of kin to it, and fit to repair 
its wrongs and loſſes, and reſtore it 


to its natural Condition. But with- 
out 
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out taking any further notice of this 
odd ſurmize,I will proceed to mention 
two or three other Phenomena of Na- 
ture, that ſeem to favour the Suſpi- 
cion, that there may be Secre* Qua- 
lities in the Air in reference to ſome 
bodies. | 

The ingenious Moxfeerr de Roche- 
fort , 1n the handſom account he gives 
of the Apple or Fruit of the Tree 
Funipa, whole juice 1s imploy'd by 
the 1za:ans to black their skins, that 
they may look the more terrible to 
their Enemies, obſerves, that, though 
the ſtain, or, as he ſpeaks, the Tin- 
&ture of this Fruit cannot be waſh'd 
out with Soap, yet within nine or 
tea days it will vaniſh of it ſelf, 
which would make one ſuſpe&, that 
there may be in the Air ſome ſecret 
powerful ſubſtance , that makes it a 
Menſtruum of more efficacy than 
Soap it ſelf to obliterate ſtains. I re- 
member, I have ſeen this Fruit , but 
not whillt it was ſucculent enough to 
have a tryal made with it; which I 
was therefore troubled at , Gems 

the 
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the Author does not clearly expreſs, 
whether this diſappearing of the tin- 
&ure happens indifferently to the bo- 
dies it chances to ſtain , or only is 
obſerved on the skins of Mer, For, 
as in the former Caſe 'twill afford an 
inſtance pertinent to our prelent pur- 
poſe;, ſo 1n the latter I ſhould ſulpe&, 
that the vaniſhing of the tincture 
may be due not ſo much to the ope- 
ration of the Air upon 1t, as to the 
ſweat and exhalations of a human 
body , which abounding with vola- 
tile Salt, may either Jefiroy or carry 
off with them the colour'd particles 
they meet with 1n their paſſage. 
I have ſometimes, not altogether 
without wonder, obſerv'd the excel- 
| lency of the better fort of Damaſce- ' 
| feet, (for I ſpeak not of all that goes 
under that name,) in compariſon of 
oratnary ſteel, And, beſides what I 
have elſewhere taken notice of con- 
cerning it , there is one Phenomenon, 
which though I am not ſure it belongs 
to the latent Qualities of the Air, 


yet becauſe it may well do ſo, andI 
am | 
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am unwilling it ſhould be loft, I will 
here tell you, that having inquired 
of an eminent and experienc'd Arrti= 
ficer, (whom I long ſince imployed 
in ſome difficult Experiments,) abour 
the properties of Damaſco-ſteel , this 
honeſt and ſober Man averr'd to me , 
that when he made Inſtruments of ir; 
and gave them the true temper. 
which 1s ſomewhat differing from 
that of other Steel , he generally ob- 
ſerved, that though, when: Raſors 
or other Inſtruments made of 1t: were 
newly forged , they would be ſome-- 
times no whit better, and {ometimes | 
leſs good, than thoſe made of other 
Steel; yet when they had been kept 
a year or two or three 1n the Aar, 
though nothing elſe were done to ims- | 
prove them, they would be found + 
muchto ſurpais other Inſtruments of 
the lame kind, and what themlelves: 
were before; in ſo much, that ſome 
of them have been laid aſide ar firit , 
as no way anſwering the great expex 
Etation conceived of them, which 


after two or three years were found 
D to 
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to ſurpaſs it, of which alſo Iam now 
making a tryal. [I have ſeveral times 
made a ſubſtance that conſiſts chiefly 
. of a Metalline body, and is of a tex- 
ture. cloſe enough to: lye for many 
hours undiffolv*d in a Corrofive Men- 
ſtruum'; and yer this ſubſtance, that 
was fixt enough to endure the being 
; melted by the: Fire without loſing its 
| colour, would, - when I had pur- 
poſely.expos'd it to the Air , be dil- 
coloured 1n a very ſhort time, and 
have its ſuperficial parts turned al- 
moſi. black. 

And this brings into my mind that 
very pretty Obſervation, that has 
been newly made 1n Italy by an 1nge- 
nious Man, who took notice, that, 
if after. the opening of. a Vein the 
blood be kept *rill it be concreted., 
and have excluded the ſuperficial ſe- 
rm , though the lower part be uſu- 
ally of a dark and blackith colour in 
compariton. of the ſuperficial parts, 
and therefore be counted far more 
feculent; yet, if the lump or clott 
of blood be broken ,, and the _"_— 
an 
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| anddark coloured parts' of the blood 
|  beexposd to theAir, it will after & 

time (for 'tis not {aid how long) be 
{o wrought on by the conta& of the 
Air, that the ſuperficial part of the 
blood will appear as florid. as the 
lately mention'd upper part ({uppos'd 
to be, as it were, the flower of the 
blood,) did ſeem before. And this 
Obſervation I found to hold in the 
blood of ſome Beaſts, whereon T tryed 

' 1t, in which I found it to ſucceed in 
much fewer minutes, than the 1ta/;arn 
Virtuoſo's Experiment on Human blood 
would make me expect, 

On the other ſideI have often pre- 
par'd a Subſtance, whole effe&t ap- 
pears quite contrary to this, For, 
though this factitious Concrete , 
whilit kept to the Fire or very care- 
fully preferyed from the Air, beof a 
red colour almoſt like the common. 
oPacous Bleodftone of the ſhops; yet , 
it I broke it, and left the lumps or 
fragments of it a little while in the 
Air, it would in aſhort time ({fome- 
times perhaps not amounting to a 
D 2 quars 
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35 Duſlpicions about ſome 
quarter of an hour) it would, I ſay, 
have its ſuperficial parts turn'd of a 
very dark colour, very little, and 
ſometimes ſcarce at all , ſhort of 
blackneſs. 

A very inquifitive Perſon of my 
jo rus having occaſion to 
make, by Diſtillation, a Medicine 
of his own deviſing, chanc'd to ob- 
ſerve this odd property in it, That 
at that time of the year, if it were 
kept ſtopt, it would be coagulated 
almoſt like Oyl of Anniſeeds in cold 
weather ; yet, if the ſtopple were 
taken out, and ſo acceſs were for a 
while given to the Air, it would turn 
to a liquor, and the veſſel being again 
ſtopt, it would, though more {low- 
ly, recoagulate. The hints, that I 
gueſs'd might be given by ſuch a Pha- 
nomenon , making me defirous to 
know ſomething of it more than 
barely by Relation , Texprels'd rather 
a curioſity than a diffidence about it ; 
and the Maker of it telling me, he 
thought, he had in a ſmall Vial about 
a ſpoonful of this Medicine left in a 
f neigh- 
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neighbouring Chamber , Idelired his 


leave to conlider it my ſelf, which 
Requeſt being preſently complied 
with, I found it, when he brought 
it into the Room which I ſtayedin, 
not liquid but conſiſtent, though of 
but : flight and ſoft contexture. And 
having taken out the Cork, and et 
the Vial in a window , which (if I 
well remember) was open, though 
the Seaſon, which was Winter, was - 
cold, yet in a little time thar I ſtayed 
talking with the Chymiſt, I found, 
that the ſo lately coagulated ſubiltance 
was almoſt all become fluid. And 
another time, when the Seaſon was 
leſs cold, having occaſion to be where 
the Vial was kept well ſtopt, and 
caſting my Eyes on it, Ipercerv'd the 
included ſubitance to be coagulated 
much like Oyl of Annifeeds. And 
this ſubſtance having , as the Maker 
aſlur'd me, nothing at all of Mineral 
init, norany Chymical Salt , it con- 
lifting only of two ſimple bodies, the 
one of a vegetable and the other of 
3n animal tubſtance, diftill'd toge- 

1-2 ther, 


ow 
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ther, I ſcarce doubt but: you will 
think with me, that theſe contrary 
operations of the Air , which ſeems 
to have a power in ſome Circumſtan- 
ces to coagulate ſuch a body, and 
yet todiflolve and make 1t fluid when 
freſhand freſhparts are allow'd accels 
toit, may deſerve to be further re- 
fleted on, in-reference (among other 
things) to the opportane operations, 
.the inſpired Air may have on the 
conliſtence and motion of the circu- 
lating blood, and to the diſcharge of 
the fuliginous recrements to be 1epa- 
rated from the blood in 1ts pailage 
through the Lungs. 

There are two other Phenomena 
that ſeem favourable to our Suſpicion, 
That there -are CAB0Nymous Subſtanc es 
end Qualities in the Air , which 
ought not 'to. be altogether preter- 
mitted on this occaſion , though, 
becauſe to ſpeak fully of them would 
require far more time than I can now 
ſpare, I ſhall ſpeak of them but ſuc- 
The /atter of theſe two Phenomena 

IS 
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ts the growth or appearing prody- , 
&tion of Wetals .or Minerals Yug out | 
of the Earth, .and expos'd: to the 
Air. And this, though it be the laſt 
of the two, I mention firſt , becauſe 
it ſeemsexpedienr, left it ſhould prove 
too long an interruption to our Dit- 
courle, to poſtpone the Oblervations 
and annex them to the end: of rhis 
Paper ; only intimating to'younow, 
that the caurion'l formerly interpoſed 
about the Regeneration of Salts 1n' 
Nitrous and other -Farths, may, for, 
greater ſecurity; be applied ,” wutatis 
mutanais , to that production of Me- | 
talline and Mineral bodies we are ſpea- F- 
kiagof 7 = UT 

The other of the two Phenomena ,vo**"* / <S 
L lately promis'd to mention, is affor-4,4.<- -, FF / 
ded me by thoſe various and odd 3 44.497 
Diſeaſes, that at ſome times and in 
ſome places happen to invade: and 
deſtroy numbers of Beaffs, ſometimes 
of one particular kind, and ſometimes 
of another. Of this we have many 
inſtances in the Books of approved | 
Authors, both Phyſitians and others , 

SY} D 4. and 
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and I have my telf obſery'd ſome no- 
table Examples of it. But yet I 
ſhould not mention it asa ground of 
Suſpicion, that there may be, in 
ſome times and places, unknown Ef- 
fiuvia and powers in the Air, but 
_ that I diftinguith chele from thoſe Di- 
Feaſts of Animals, that proceed, as 
"the Rot in Sheep often does , from 
[ the exorbitancy of the Seaſons, the 
; Immoderateneſs of Cold , Heat , or 
' any other manifeſt Qualiry in the 
Air. And you will eafily perceive, 
that ſome of thefe Examples probably 
argue, that the Subterraneal parts do 
ſometimes (eſpecially after Earth- 
/ quakes or unulual cleavings of the 
round) ſend up into the Air peculiar 
inds of venomous Exhalations, that 
. produce new and mortal Diſeaſes in 
) Animals of ſuch a ſpecies, and not in 
} thoſe of another , and in this or that 
- particular place , and not elſewhere: 
'Of which we have an eminent In- 
ſtance 1n that odd Plague or Murrain 
\, Of the year 1514, which Fernelius 
' rells.ys invaded none but Cats, And 
>. oven 
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even in Animals of the ſameſpecies - 
{ſometimes one ſort have been:incom- { 
parably more obnoxjous to thePlague 
than ancther; as Dionyſins Halitarna- 
52 mentions a Plague that attack'd _ 
none but Maids; whereas the Pe- © 
ſtilence that raged in the time'of  Gez- 
zilis (a fam'd Phyſitian) kill'd few - 
women , and ſcarce any but luſty'Men. - 
And ſo Boterws mentions a ' great 
Plaguc, that: aſſaulted almoſt only )_; 
the younger ſort of perſons, few paſt © 
thirty years of age being attack'd by 
it : Which laſt Obſervation has been 
alſo made by ſeveral later Phyſitians. 
To which may be added , what Lear- 
ned Men of that Faculty have noted 
at ſeveral times concerning Plagues, 
that particularly invaded; thoſe ' of { © 
this or that Nation, thongh' confu- * 
ſedly mingled with other People; as ' 
Cardan ſpeaks of a Plague at Bail, 
with which only the Swirzers, and 
not the 1talians, French , or Germans, 
were infected. And Fohannes Wtep- . 
hovious takes notice of a cruel Plague | 
at Copeybhagen, which, thought raged © 

| among 


gs ,Fulpicions:ahout ome ; (| 
 among-:the Dares ſpared both the 
 Engliſp.,: Dutch, and Germans, though 


they: fratly cater'd infected houles , 


and- were Rot careful-to ſhun the ſick, 


In reciting. of which Inſtances TI 


wouldnot be. underſtood, as if Iim- 


puted; theſe effects meeriy to nox10us 


Subterraneal-tumes; forT am far from 
, denying! that the peculiar Confti. | 
tutions;of Mens Bodies are likely to 
bave a great intereſt in them : But 
yet it-;{eems leſs probable, that the 
peſtilent venom diffuſed through the . 


' Air thould owe its enormous and fa- 
\ ral efficacy to the exceſs of the ma- 
wifeſt Quahties of the Air E than to 


the peculuax nature.of the peſtilential | 


\ poxfon ſent up. into rhe Air from un- 


der ground , -which when it is by : 
dilution .or diflipation <nervated 00 1 


by its progreſs paſt beyond the Air 


we breath in, or render'd ineffectual 


by ſubterraneal or other Corpuſcles 
of a cantrary Quality , the Plague , 
, which it, as a con-cauſe, produced , 


) eitherquute ceaſes, or degenerates in- | 
to ſomewhat elſe. But I have not 
EL. time | 
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time to countenance this Conjatuue, 
much leſs to.conlider , whether fome 
of thoſe Drleales, that are wont tobe ) 
call'd »ew., which ether did begiungo| 
appear , or at leaſt to be rife, with- 


in theſe two or three Centuries, 4s 7 


the Sudor _Anuglicrms 1n the hftetnth 
Century, the Scary, andthe Jdortue 


Hung ar1cts , the. Zyes Horamne, No- - oh TA 


mus HMorbus Lunehwreenſis ,, amd fome ; 2 
_ others, inthe laſt Century of: all, may 
* bein part caus'd by the exotic freams 
. this Diſcourſe i treats of. But vhiis 

Confideration I willingly {1 gn r6. 
Phyfitzans. . 7 

And now, if the two forhmeri« 
' tioned Suſpicions', the one about Sub- . 
terraneal, the other about Sydereal, ( 
: Effluviums, ſhall:prove to be'well 
grounded, they may lead us toiother 
Suſpicions and further thoughts about 
things of no mean Conſequences, 
_ threeof whichTthall venture tommake 

mention of 1nthisplace. 

I. For we may ence-be awakened 
| to conſider, whether divers changes | 

of Temperature and Conſtitution: 1 -= 
re 
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the Air, not only as to maxrifeſt Qua. 
lities , but as to the more /atent ones, 
may not ſometimes in part, if not 
chiefly , be derived from the paucity 
\ or plenty , and peculiar nature of one 
) or both of theſe ſorts of Efluviums, 
And in particular, we find in the moſt 
approved Writers ſuch ſtrange Phe- 
20mena to have ſeveral times hap- 
pen'd in- groue Plagues and conta- 
o10uUs. Diſeaſes, fomented and com- 
municated , nay (as-many eminent 
Phyſitians believed): begun , by ſome 
) latent peſtiferous, 'or other malig- 
| nant, Dzatheſis or Conſtitution of 
the Air, as have obliged many of 
the Learned'ſt of them to have re- 
| courſe to the immediate operation of 
) the Angels, or of the Power and 
{ Wrath of God himſelf, or at leaſt 
to ſome unaccountable influence of 
)the Stars, none of the Solutions of 


which difficulties ſeems preferable to 


what may be gathered from our Con- 
jecture ;, ſince of Phyſical Agents 
of which we know nothing ſo much, 


as that they are to us inviſible and 


; probably 
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probably of a heteroclite nature, it 
need be- no great wonder, that - the / 
- operation ſhould alſo be abſtruſe, and \, 
the effets uncommon. And on' this 
occaſion it may be conſider'd, that 
there are clearer inducements to per- 
ſwade us, that another Quality of + 
the Atmoſphere , its Gravity, may ( 
be alter'd by unfeen Efluviums , 
aſcending from the Subterraneous 
Regions of our Globe, and we have 
often perceived by the Mercurial Ba-, 
roſcope the Weight of the Air to be no- / 
tably increaſed , when we could not ) 
perceive in the Air nor ſurface of | 
Earth any cauſe to which we could 
aſcribe ſo notable a change. And 
this gives me a riſe to add, that I 
have ſometimes allowed my ſelf to 
doubt , whether even the S#z it ſelf 
may not now and then alter the' 
Gravity of the Atmoſphere otherwile | 
than by its Beams or Heat. And I 
remember, I deſired ſome Y:rtaoſi of 
my acquaintance to afſi{t me in 'the 
inquiry, whether-any of the Spots, / 
that appear about the Sun , may nor, 

_ = upon 


Nr | 
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, upon;their ſudden diffolution', have 
| fomme-of their difculs'd- and difpers'd 
matter thrown off, as far as to our 
 Armeſphere, and that copiouſTy e- |. 
; nottgh' to produce ſome ſenſible alte- 
rations 1n-1t, atleaft as to Gravity. 
H.: Another thing , that our two 
foremention'd Sufpicions, if allow'd 
of, will ſuggeſt, is, that it may 
not-ſeem altogether improbable, that | 
ſome bodies, we are converſant with, 
may':have a peculiar diſpoſition and - 
fitneſs tobe wrought on by , or to be 
aſſociated with ,, fome of thoſe exotic 
Efluvia , that are emitted by un- 
| known bodies lodged under ground, 
/ or that: proceed: from this or thet 
\ Planet. For what we call Sympa- 
thies and Antipathies, depending 1n- 
deed on the peculiar Textures'and 
other. Modifications of the bodies , 
between whom thele friendſhips and 
hoſtilities are ſaid to be exercifed, E 
ſee\'not. why: it thould' be impoſlible, 
that:there be a Caognation betwixt 2 
body of a congruous or convenient 
Texture, (elpectally as to the ſhape 
and 
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and fize of ts Pores,) and? theEflu- 
viumis of any other body-, whether | 
Subterratical os;: Syderedl../ We ſes, 
that convex Budning- glaſſes, by vie- 
tue of their figure and the diſpokition | 
of . their pores; are fitted: to. be} pex- / 
vaded by the' beans of Light and to | 
tefra&t them ,: ahd thereby 'tq kindle 
combuſtible matter ; and: the ; fame 
beams of the Sun will imperesdueid- 
neſs to the Bolonian ſtones +; And. as 
for Subterraneal bodies , I elſewhere 
are» =_ Minerals, PH ad 
which being. . prepa- "n; erhnes 
red, (as 1 Re. Nh: the Diver hs , 
mate.) the teams of Memo Eifuviy 
the ' one , aſcending - 
without adventitious Heat and wart: 
dering through the Air , will nor 
ſenſibly work on other bodies; - but if 
they meet with that which we pre- 
pared, they will immediately have | 
ah operation on it-, whoſe elheet wall 
be both manifeſt and laſting. | 

HI. I now paſs on to the other 
thing, that the two formerly mert+ 
tioned Suſpicions may fuggelt, which 

is, 
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Ss, thagif they beigranted to be well 
founded , we may be allow'd to con- 
| ſider, - whether among the bodies we 
; are acquainted with here below, 
' there may not be found ſome, that 
may be Xeceptacles , if not alſo Attra- 
&#ives, of the Sydereal, and other 
_ * exotic Efluviums that rove up and 
down in our Air. 

Some of the Myſterious Writers | 
about the Philoſophers-ſtone, ſpeak great 
things- of the excellency of what 
they call their Philoſophical Magnet , © 
which, they ſeem to ſay, attracts 

_ and (in their phraſe) corporifies the 
» Univerſal Spirit , or (as lome ſpeak ) 
the Spirit of the world, But theſe 
things being abſtruſities, which the 
Writers of them profeſs'd to be writ- 
ten for, and to be underſtood only by , 
the Sons -of Art; I, who freely ac- 
knowledge I cannot clearly appre- 
hend them , ſhall leave them in their 
own worth as I found them, and 
only, for brevity ſake, make uſe of 
the recerv'd word of a Magnet, which 
I may. do- in my own tenſe, withour 
aVOwWs= | 
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avowing the receiv'd Dodrine of 
Attra&ion. For by ſuch a Magnet, 
as I here purpoſe to ſpeak of, I mean 
not a body that can properly attract, 
our foreign Effluyiums; but ſuch an ' 
one, As 1s fitted to detain and join 
with them., when by virtue of the. 
various mottons , that belong to the 
Air as a Fluid , they happen'd to « 
accoſt the Magnet. Which may be 
illuſtrated by the known way of ma- 
king Oyl of Tartar (as the Chymiſts 
call it) per Deliqutum, For, though 
the Spagyriſts and others ſuppole, 
that the fiery Salt draws to it the 
Aqueous Vapours, yet indeed it does 
bur arreſt, and imbody with, ſuch 
of thoſe rhat wander through the 
Air, as chance in their paſſage to ac- 
we f WW 3 

And, without receding from the 
Corpuſcularian Principles, we may al- 
low fome of the bodies, we ſpeak of, 
a greater reſemblance to Magnets , 
than what I have been mentioning; 
For not only ſuch a Magnet may upon 
the bare account of Adheſion by 

E Tuxta- 
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Fuxta-poſition or Contact, detain the 
 EfMiuviums that would glide along it, 
but theſe may be the more firmly 
arreſted by a kind of precipitating 
faculty, that the Magnet may have 
in reference to ſuch Efluviumss 
which, if I had time, I could illu- 
ſtrate by ſome Inſtances ; nay I dare 
not deny it to be poſſible, but that 
in ſome Circumſtances - of time or 
place one 'of our _ may, as 
it were, fetch iz ſuch ſteams as would 
indeed paſs near it, but would not 
otherwiſe come- to touch it. On 
which occaſion-I remember, I have 
in certain caſes been able to make 
ſome bodies , not all of them Z/ef#ri- 
cal, attra& (as they ſpeak) without 
being excited by rubbing , &«. far 
les light bodies, than the EfMuvyiums 
we are {peaking of, 

But this it may. ſuffice to have 
glanc'd at, it not being here my pur- 
poſe to- meddle with the myſtical 
Theories of the Chymiſts, but ra- 
ther to intimate, that,” without a- 
dopting- or rejefting them , one ny 

| diſcourſe 


- 


OTD_.—Eo EE—e—— oa > Wt Wo mt ers HG Aer ere £ 
ma > _—_—_ 4 i 
-—_ 


9 —_ 
— 


Hidden Qualities in the Fir, 5: 
diſcourſe like a Naturaliſt about Mag- 
nets of Celeſtial and other Emana-+ 
tions, that appear not to have been ' 
confider'd, not to ſay , thought of, 
either by the Scholaſtic, or even the 
Mechanical, Philoſophers. 


C531 


OF 


CELESTIAL & AERIAL 


MAGNETS. 


Fnow, upon what I have gran- 
ted in the cloſe of the paſt Dil- 


courſe, you ſhould urge the 
ueſtion further, and preſs me 
to declare, Whether, as I think it 
no impoſſible thing , that Natare- 
ſhould zzake, fo I think it no unpracti- 
cable or hopelels thing, that Mer 
ſhould find, or Art Fould prepare , 
uſeful Magnets of the exotic Eflu-/ 
viums of the lower region of the 
Earth, or the upper of the World : 
It would much diſtreſs me to give 
any other anſwer, than that I think 
it extreamly difficult, and not abſo- « 
_ impoſſible, and therefore I 
would not diſcourage any curious or 


E:3 Indu- 
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induſtrious Man from attempting to 
fatisfie himſelf by Experiments, be- 
cauſe even a ſeemingly ſlight diſco- 
\very in a thing of this nature may be 
; of no {mall uſe 1n the inveſtigation 
: of the nature of the Air, eſpecially 
1n ſome particular places, and of the 
| Correſpondency , which, by the 1n- 
\ tervention of the Air, the ſuperficial 
' part of the Terreſtrial Globe may 
' have both with the Subterraneal Re- 
*gions of the Earth, and.the Celeſtial 
'ones of the Univerſe. Some of the 
things I have tryed or ſeen relating to 
this diſcovery , I muſt for certain rea- 
| ſons leave here unmentioned, and 
\only advertiſe you, that ſeveral bo- 
dies, which experience has afſlur'd 
us do imbibe or retain ſomethin 
trom the Air, as ſome calcin'd Mi- 
nerals, ſome Marchaſites, ſome Salts, 
as well facitious as natural , ec. 
| ao be fit to be often expoſed to it, 
and then weighed again , and farther 
'<1ligently xo » Whether that 
which makes the increment of 
weight , be a meer imbibed moiſture 
or 
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or alſo ſomewhat elſe; and likewiſe 
whether it be ſeparable from the body 
or not, of however have endowed 
it with any; conſiderably Quality, 
and if you .chance to meet with a 
good Magnet , you may then vary Ex-. 
periments with it, by expoſing it 
long to the Air in Regions differing ' 
much in Climat, or Soil, or both, 
by expoſing it by day only, or by 
night, at ſeveral Seaſons of the Year, 
in ſeveral Temperatures of the Air, 
at ſeveral conſiderable Aſpects of the: 
Stars and Planets, by making it more 
or leſs frequently part with what it. 
has gain'd trom the Air ; and 1a ſhort, 
by having regard to variety of Cir-| 
cumftances, which your Curiolity , 
and Sagacity may ſuggeſt. For, by 
thus diverſitying the Experiment ma- 
ny ways, you may perhaps , by one 
or other of them, make ſomeunex- 
pected and yet important dilcovery! 
of what Efuviums the Air, in par- 
ticular places and times , abounds \ 
with, or wants, and perchance too, 
of ſome coxreſpondency between the 
E 4 Ter- 
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Terreſtrial and Etherial Globes of the 
World. 

I ſhall neither be ſurpriz'd nor quar- 
rel with you, if you tell me, that 
theſe are extravagant thoughts, but 

If Thad been fortunate in preſerving 
* all, that Tryal , Obſervation, or 0- 
ther productions of ſome Curioſity, 

I once had for ſuch Inquiries, pro- 
cur'd me, you would not perhaps 
think me ſo very extravagant. But 
though I muſt not here make any fur- 
ther mention of them, and ſhall only 
take notice of one body , namely 
V1TRIOZT, whether crude, or un- 
(ripe, and (as Chymilts ſpeak) embrio- 
[nated, or Spagyrically prepar'd, yet 
ſome Phenomena of theſe Vitriolate 
Subſtances may for the preſent , I 
hope, ſomewhat moderate your cen- 
ſure for my putting you upon Obſer- | 

' vations that I fear you your ſelf will 
Judge COT and leſs favou- 
rable perſons than'you would think 
| phantaſtical, And to let you ſee by 

« 2 pregnant Inſtance, that the Air 
may not only have a Notable opera- 
ti00n 
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tion upon Yitriol, and that, after a. 
ſtrong fire could work no farther on { 


it, but that this operation was con- 
fiderably diverſified by Circumftan- 
ces; I ſhall begin what I have to al- 
ledge, with what the experienc'd 
Zwelfer occaſionally obſerv'd , and 
relates to uſher in a caution about a 


Chymical Preparation of Y7#r/0/: For, ' 


having inform'd his Reader, that the 
Colcothar , that is made by a ſtrong 
Diſtillation, is not corroſive; he de- 
nies, that, (to uſe his own words ) 
Hatim 2 Diſtillatione Sal ex eodem, affu- 
s2 aqua, elici queat ; ſed tum pris, 
(continues he) #bi aliquandiu aeri ex- 
Poſutum fuerit ; tunc enim ſal prabet 
quanaogue candidum , quandoque purpu- 


reum , aſpectu pulcherrimum , quod ali- 


aſſervo, quandoque etiam Nitroſum. 
Which ——" of this candid 
Spagyriſt has much the more weight 
wich me, becauſe I find, what he af- 
firms of the Saltleſneſs of newly and 
ſtrongly calcin'd. Vitriol 'to be very 
agreeable to ſome of my Expert- 
; | | ments 


va 


# 
F 


quando in copia acquiſtui , & peres ME F: 


5$ Dulpieions about ſome _ 
ments about Colcothar of blew (vene- 
real) Vitriol, which Salt or Mineral 
(I mean Vitriol) is {0 odd a Concrete, 
that I. have thought fit more than 
once to recommend the making Ex- 
periments about it to ſeveral Curi- 
ous Perfons, that had better oppor- 
tunity tocontinue them than I, whoſe 
relidence was not 41o. fixt. And I 
remember-., that one of theſe, a Per- 
ſon induſtrious and verſed in Chy- 
mical Operations , gave me this ac- 
count, that not only he had differing 
kinds of Salts from Colcothar expos'd 
to the Air for many. months, and 
robb'd at convenient times of what 
.1t had acquir'd, but that in tract of 
time he found it fo alterd., that he 
| obtain'd, from 1t a pretty quantity of 
\(truerunning Mercury, 

And now, to reſume and conclude 
what I was ſaying about Colcothar , 
there are two of three things I would 
propoſe to be obſerved by you, or 
any Y:rtuoſo that would afſiit me in 
theſe tryals about this odd Calcina- 
tum, (tor to call it Terra daymata, were 
to1njure 1t.) The 
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The frft is, to take notice of fome 
Circumſtances that moſt Obſervers 
would overlook; ſuch as (befides the 
Nature of the Soil) the Temperature ' 
of the Air, the Month of the Year , 
and the Winds, the weight of the 
Atmoſphere, the Spots of the Sun, 
if any be, the Moons Age, and her > 
Place in the Zodzack , and the princi- | 
pal Afpecs of the Planets, and the; 
other chief Stars. For, though it be. 
2 boldneſs to affirm, that any, or per- 
haps all of theſe together, will have 7 
any intereſt in the production of the \ 
Salt or other Subſtance, to be made | 
or diſcloſed in the Colcothar, yet in / 
things new and exorbitant, it may \ 
be ſometimes raſh and peremptory to 
deny, even ſuch things as cannot, 
without raſhnelſs, be poſitively affer- / 
ted ; andin our caſe the ſmall trouble © 
of taking notice. of Circumſtances (. 
will be richly paid by theleaſt diſco- 
very made in things {ſo abſtruſe and 
conliderable. And as we cannot yet 
knowingly pronounce, ſo much as 
negatively , whether the Zibration of | 
the. 
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the Moon and the Motion of the Sun(and 
perhaps of ſome of the other Planets) 
about their own Centers, and con- 
ſ{equently their obverting ſeveral parts 
of their bodies to us, may have an 
operation upon our Atmoſphere ſo, 
for ought I know, there may be 1n 
thoſe valſt internal parts of the Earth, 
whoſe thin cruſt only has been here 
and there dug into by Men , confide- 
; rable Maſles of Matter, that may have 
x periodical Revolutions, or Accenſi- 
ons, or Eſtuations, or Fermentati- 
ons, or, inſhort, ſome other notable 
Commotions , whoſe Efluvia and 
Effects may have operations, yet un- 
obſerved, on the Atmoſphere and on 
ſome particular bodies expos'd to it; 
though theſe periods may be perhaps 
either altogether irregular, or have 
ſome kind of regularity differing from 
what one would expe. As we ee, 
that the Sea has thoſe grand Intu- 
meſcencies, we call Sprizg-tides , not 
every day, nor at anyconftant day of 
the month or week , but about rhe 
Full and New Moon , and theſe 


Spring- 
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Spring-tides are moſt notably heigh- 
ten'd, not every month , but twice. 
a year, at or about the Vernal- and 
Autumnal Equinoxes; which Obſer- 
vations have not been near ſo antient 
and known, asthe daily Ebbing and 
Flowing of theSea., The 'Zreſiars of 
the Antients I ſhall not now inſiſt 
on, nor the Obſervations thatT think 
I elſewhere mention'd - of the Elder 
Inhabitants of the: Caribe-Ilands , 
who, when the Europears firſt reſfor- 
ted thither , were wont to have Hur- 
ricazes but once in ſeven years; af- 
terwards they were moleſted. with 
them bur once in three years',''and 
of late they are troubled withi'them 
almoſt every year. And aPhyſitian 
that lived there told me ; that he had 
ſcarce ever obferved them 'to''come 
but within the compaſs '6f/ two 
months joyning to one another. In 
which Inſtances, and divers others 
that may be noted of what changes 
happen'd to great Quantities of Mat- 
ter, Nature ſeems: to affe&t {0me- 
thing of periodical , but not in a 
way 
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way..that appears to us, regulat, | 
. One may add on this occaſion that 
memorable paflage related by - the 
DO et ns . Learned Yarenius of 
raph. Onicaſ thru thoſe Hot SP r1ngs | 
omnes fer? quas wovi> 1 Germany , that he 
mus fine ceſſerious fu- calls Therme Pipert- 
Germmnie oe. ne, of whichheaf 
+], firms: m more than 
one place, that they have this pecu- 
liarity , that they annually begin and 
ceaſe: to flow at certain times s 'the 
former about the third day 'of May, 
and the latter near the middle. of 
September , at which tine they.. are 
wont to reſt till the; following Spring; 
But though, for ought I know, | our 
Geographers Obſervation will hold in 
hot Springs ; yet it muſt not be ex 
tended. to all, at leaſt, if we admit 
that which 1s _—_— by —— 
CS annes 'ae Laet., (t 
Amer, Lib. v. cap. 7. tuppoſe out of Xs 
2enes.; or the fambus Conquerour of 
Hexico, Cortes,) who tells us, that 
in the Mexican Province, Xioteprc,; 
Fons celebratar , qui 'quatner continiis 
annm 
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annis ſcaturit, deinde quatuor ſequentibys 
deficit, & Turſus ad priorem modum ev un- 
pit, & , quod mirabile , pluviis | diehus , 
parcins , quum ſudum ft Fempas & art- 
dum , copioſius ,, exuberat. -* .” 

But this 1s not a place to. knlarge 


upon the groundsi of my luſpecti 
there may be ſome periodical: Mo. 


tions and 'Commiotions - within: the 


Terreſtrial Globe, what has been 


mention'd being only to invite. you 
to take notice of Circumſtances: in 


your Obſervations of Colcothaer,, :fome 
of which may, with the more ſhew 
'of probability, be kept expos'd for a 
long time, becaule that BarSof 'Win- 
dows and other erected Irons I have 
found to acquire in tradt of;tiime from 


the. Effluvis of = "Savin (a: #ertled 
Magnetiſin.. 

The other main FIEW I weml re- 
commend , 15, that ns. ooh be taken 
not only of the kind' of Virriol; the 
Colcothar 1s made. of, (for I: eneral- 


ly uſed blew Darzzg Pitriol): as Aar- 


tial Vitriol, Hungarian FVitraol ;: Roman 
Vitriol , &e. to: which 1 have, for 
Curt- 
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_ Curioſity ; added Vitriol made by our | 


| ſelves of the Solution of the more 
”/ faline parts of Marchaſites in water, 


\ without the uſual additament of Iron, | 
or Copper, but alſo, to what degree | 

\ the calctnation is made , and how | 
_ ' far the calcin'd Matter is freed from | 


the Salt by water. For theſe Cir- 
eumſtances , at leaſt in ſome places, 
may be of moment, and perhaps 
may afford us good hints of the Con- 


ſtitution of the Atmoſphere in partt | 


cular parts, as well as of the beſt 
preparation of Colcothar for detain- 
ing the exotic Efluviums. And I 
would the rather have Experiments 


tryed again in other places with 


x Colcothar not calcin'd to the utmoſt, 
nor yet fo exquiſitly edulcorated, but 
that ſome ſaline particles ſhould be 
left 1n it for future increaſe ; becauſe 


I have more than once purpoſely |, 


tryed invain, that the Caput Aortuum 
of blew Vitriol , whereof the Oyl 
and other parts had been driven off 
with a violent and laſting fire, would 


not, when freſh , impart any ſaltneſs 
to 
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to the water; nor do I think, that 
out of ſome ounces purpoſely edulco- 
rated 1 obtained one grain of Salt. 
And this faltleſs Colcothar, being ex- 
pos'd ; ſome by me, and ſome by a 
Friend that had conveniency tn ano- 
' ther place not far off, to the Air, 
ſome for -many weeks and-ſome for 
divers months, we did not find it to 
have manifeſtly increaſed in weight, 
or to have acquired any ſenſible falt- 
| nels, which, ſuppoſing the Vitriol 
to have nothing extraordinary, gave 
me the ſtronger fufpicion of ſome 
peculiarity in the Air of that part of 
London, where the Tryals had been 
made, at leaft during thoſe times 
wherein we made them ; becatrſe. not 
only former experience, made here > 
in Ezgland, had aflur dme, that ſome 
Colcothars will gain no deſpicable 
, acceſſion of weight by being expos'd 
tothe Air; but accidentally complai- 
ning of my lately mention'd difap- 
pointment'td-an ingenious Traveller, 
that had, in divers Countries, been 
curzous to examine their Yieriols; he 

F afſured 


65 -*Diilpicions about ſome ' 
aſſured-me, that, though he uſually 


dulcified his Colcothar : very well, | 
yet - within four or five weeks he | 
found' it confiderably impregnated by | 


the Air 'twas expoſed to. - 


- "It remains, -that I add one intima- | 


tion more about Vitriol, which is, 
that T have found it to have fo great 
a correſpondency with the Air, that 


it would not be amiſs to try, not - 


only Colcothar of differing Vatriols 


(whether barely made the common . 
way, or without any Metalline ad- 
dition to the Vitriol Stones or Ore;,) 


but other Preparations of Vitriol too, 
ſuch as expoling Vitriol, only cal- 
cin'd to whiteneſs by the Sun-beams, 


or further 'to an higher colour by a 
gentle Heat, or throughly calcined, 


and then impregnated: with a little 
of its: own Oyl. . For ſuch Vitrio- 
late Subſtances as theſe, the Air may 
work upon, nay even liquid Prepa- 
rations of Vitriol may be peculiarly 
affected by the Air ,: and thereby per- 
haps be uſeful to diſcover the preſent 
conſtitution', or foretel ſome appros- 

IE ching; 


| 
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ching changes of it. Of the ule. of 


' which conjecture, namely: the pecu- 


lizr:a&tion of-the Air on ſome Vitrio- 

lace Liquors; I'remember [I ſhew'd 

ſome Y:rineſi.a:new Inſtance in an Ex- 
riment, whereof this was the Sum ; . 


_ [I elſewhere mention a Compoli-: 


tion that I devisd, to make with 
Sublimate,Copper, and Spirit of Salt, 
a Liquor of a Green exceeding.love-: 
ly,: ; But 1n the deſcription of it. I 
mention'd not (having no-need to do. 
tt there) a ciroumſtance as odd-as the: 
kquor it ſelf was grateful. . For the Air | 
has ſo much intereſt in the-production \* 
of this green', that when: you have 
made the Solution of the Copper and 
Mercury with the Spirit. of; Salt, that 
Solution will - not be greez , nor fo 
much as greeniſh, as long as you keep 
it ſtopt in the bolt-head ,..or fuch like 
glaſs wherein *'ris made. Bur if you 
pour it out into a Vial, which, by 
not being ſtopt:, leaves it expos'd to 
the Air, it will after 2a while fooner 
or later attain that delightful green 
that ſo much'endears it to the Behol- 
FP ders 
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ders Eye. - This.-appeard-f0.0dd an 
Experiment to the Y7irtwefs ,; to. whom | 
I firſt related: it, that thoſe that could | 
not gueſs by..what -means:Þ attain'd 
it ,. conld ſcarce believe:it.” But. that | 
troubled not me; 'who,. toſatisfie.my | 
ſelf not 'only+ of the "Truth of” the 
Experiment, but, that 'twas not fa 
contingent as. many others/, repeated 
it feveral times, and found the So- 
lution , *till the 4r made it floriſh, 
to be of ':a muddy. reddiſh colour 
quite: differing from green. So. that 
I remember, that having once kept 
ſome- of: the liquor in the ſame glaſs- 
egg, wherein: the Solution had been 
made. lookidlikevery dirty water, 
whilt the other-part of the ſame So-. 
lution; having been: expos'd to the 
Air, emulated thecotour of: an Eme- 
rald. In which change: *tis remar- 
kable, that toclarifie this liquor and 
\ give it @'tranſparent greeneſs, I per- 
\ceiv'd not,"that any, precipitation of 
; foul matter was eff 


| te] ade'to which the 
{ alteration: could be afcrib'dy and yet 

to make-it the more probable that 7h 
2 __ change 
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change | proceeded Nor from 2a fubſi- , 
dence made of 'fome opacating. mat- | 
ter effeted by ſome days reft, I kept 
ſome of the Solution ſeal'd upina fine 
Vial ſeveral months, without finding 
it at-the end of that time orherthan 
a dark or muddy liquor , which; 1n 
ſhort time, it ceas'd to be, when, 
the. Hermetic Seal being broken off, \ 
the Air was permitted to work upon 
it, And this'I further obſervd in 
our various Experiments on this li- 
quor, that, according to: the:quality | 
of the:matter and other Ciroumftan-| 
ces, the greenels was: not attaur'd. to. 
but at certain periods of time, now. 
and then dileloting itſelf within twa \ 
or three days, and:/ſomertumes not be- 
forenine or ten, |!) | 

With how -litzle- Confidence : of 
ſucceſs Tryals'that have the aimes 
of: theſe I have been ſpeaking of, 
are: toibe attempted , not only: conſ1- 
deration but experience have 'imade 
me. ſenſible. But: yet I would not 
diſcourage Mens Curiofity from-ven- 
turing even upon {hght probabilities, 

FF - 


where 
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where the Noblenefs of the Subjects 
\and Scope may make even imall. | 
attainments very deſirable. ' And: | 
*rill tryal. have been: made .on occa-, | 
fions of great moment, 'tis not eafie | 
to be farisfied, that Men have not been: | 
wanting to themſelves ; which -I | 
ſhall only. illuſtrate by propoſing, 
what, I preſume ; will not need that 
I ſhould make an application of it. 
Thoſe adventurous Navigators, that 
have made Voyages for Diſcover 
m unknown Seas, when they fel 
diſcern'd ſomething obſcure near the 
Horizon at a great diſtance off, have 
ofteri doubted , whether what they 
had. ſo imperfe& a fight of, were a 
Cloud , or an Iſland, ora Mountain : 
But though ſometimes it were more 
likely to be the former, as thar which 
more frequently occurr'd, than the 
latter, yet they judg'd it adviſable to 
ſteer towards it, *rill they had 2 
clearer proſpect of it : For if it were 
2 pa, Meteor , they would not 
however ſuſtain ſo great a loſs in that 
of .a little labour, as, incaſe it were 
| a Coun- 
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a Country, they would in the loſs 
of what might prove a rich Diſco- 
very: And if they deſfiſted too ſoon 
from their Curioſity, they could not 
rationally fatisfie themſelves, whether 
they ſighted a Cloud or neglected a 
Country. 
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T is altogether unneceſſary to 
my preſent purpoſe, ro examin, 
whether Metals and Minerals , 
"= as If they were a kind of ſubter- 
raneal Plants, do properly grow as 
Vegetables do. For this Inquiry be- 
longs to another place , but not' to 
this , where the reference made in the 
39*h page of the foregoing Paper does 
” Hot oblige me to ſpeak of the Grow?/; 
ef Metals in any other than a lax 
and popular ſenſe , in which a Metal 
may be ſaid to grow , if a portion of 
A 2 Mat- 
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Matter being aſſign'd , wherein as yet 
Men can find either no Metal, as Gold 
or Tin, or but ſuch a quantity of it , 
this being .expos'd to the Air, wall 
after a time either afford ſome Metal 
where there appear'd none before, or 
a greater proportion of Metal than 
it had, before. - -- -- +1 \ 

Obſervations of this kind requi- 
ring length of time, as well as relt- 
dence near places abounding with 
Minerals , I have little or no oppor- 
tunity to make any of them my ſelf, 
at leaſt with the warineſs, that to me 
{ceems due to Obſervations that I think 
not ealie to be . well made. And 
therefore I muſt content my ſelf to 
ſet down what I have been able to 
learn by converſing with Mineraliſts 
and Travellers, and to add ſome par- 
ticulars that I met with ia Authors 
of good Credit. *; 2 
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N ancient Owner of Mines , 
being asked by me , Whether 
he could, otherwiſe than upon the 
Conjectures of vulgar Tradition , 
prove, that Minerals grow even after - 
the Veins have been dug 2 Anſwer'd 
affirmatively; and being deſired to 
let me know his proots, he gave me 
theſe that follow. 

He told me. that not far from his 
Houſe there was a T:!»-4:ze, which 
the old Diggers attirm'd to have been 
left off, fome {aid eighty,ſome an hun- 
dred & twenty years ago, becauſe they 
had by their waſhing and vanning ſe- 
parated all the Ore from the reſt of 
the Earth, and yet of late years they 

| A 3 found 
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found it fo richly impregnated with | 
Metalline Particles , that it was | 
wrought over again with very good | 
profit, and preferr'd to ſome other | 
Mines that were acually wrought, | 
and had never been ſo robb'd. And | 
when I objected, that probably this 
might proceed from the lazineſs and 
unskilfulneſs of Workmen in thoſe 
times, who left in the Earth the Tin 
that was lately ſeparated, and might 
then have been ſo, I was anſwer'd, 
that 'twas a known thing in the 
Country, that in thoſe times the 
Mine-men were more careful and la- 
borious to ſeparate the Metalline part 
from the reſt of the Ore , than now 
they are. oe neg 

 Healſo affirmed to me, that in his 
own time ſome Tenants and Neigh- 
bours of his (imploy'd by him) ha- 
Ving got all the Ore they could out 
of a great quantity of ſtuff, dug out 
of a Tin-Mine , they laid the re- 
mains 1n great heaps expos'd to the 
Air, and within twenty and thirty 
years after, found them ſa richly 
: 1N- 
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impregnated , that they wrought 
them over again with good benefit, 
And laſtly he aflured me, that, in 
2 Work of his own , wherein he had 
exercis'd his skill and experience, 
(which 'is faid to be very great) to 
ſeparate all the particles of the Tin 
from the Terreſtrial ſubſtances, that 
were dug up with it out of the Vein, 
he caus'd Dams to be made to ſtop 
the Earthy Subſtance , which the 


Stream waſhed away from the Ore, 


iving paſſage to the water after it 
Pad let fall this Subſtance , which 
lying in heaps expos'd to the Air, 
within ten or twelve years, and ſome- 
times much leſs, he examin'd this 
or that heap, and found it to contain 
ſuch ſtore of Metalline particles, as 
invited him to work it again and do 
it with profit. And yet this Gentle- 
man was fo dexterous at ſeparating 
the Metalline from the other parts of 
Tin-Ore, that I could (not without 
wonder) ſee what ſmall Corpulcles 
he would, to fatisfie my Curioſity , 
ſever from vaſt quantities (in propor- 

ET A 4 | tion) 
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tion) of Earthy and other Mineral | 
ftuff. | 1 
- Relations agreeable to theſe , I re- | 
ceived from another very ingenious | 
Gentleman that was converſant with 
Tin-Mines, and lived not far from | 
more than one of them. 

I was the more ſolicitous to pro- 
cure an information about the Growth 
of this: Metal, becauſe the bulk of 
that, which 1s us'd in Exrope, being 
found in Erelazd, IT have met with 
little or no mention of the Growth of ' 

It in Outlandiſh Writers 


O Þ- 


| | 
x 
; 
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' OBSERVATIONS 


 _ C4BORT THE 
Growth of LEAD. 


S for the Growth of Zead in the 
Ore expos'd to the Air, I re- 
member.I enquir'd about it of a Perſon 
of Quality , who had a Patent for di- 
vers Leaden Mines that were ſuppos'd 
to contain Silver, and wrought ſome 
of them himſelf at no ſmall charge, 
yet not without profit ; and, as I 
remember, he an{wer'd me, that the 
Lead-Qre , that had been wrought and 
laid in heaps, did, in tract of time, 
grow impregnated with Metal again, 
and, as experience manifeſted , be- 
came worth working a ſecond time. 
And indeed ſome Mineralifts deliver 
it aSa general Obſervation, that the 
Growth and Renaſcence of Metals is 
= more 


8 Obſervations. about the 


more manifeſt in_Zead than in any 


other of them. Feſſularum mons is | 
Hetruria, ſays Boceatins Certardns, who | 


delivers it as a molt approved Truth, 


y—_ pen ey 


Florentie Civitati imminens , lapides | 
plumbarios habet , qui fi excidantur bre- | 
vi temporis ſpatio novis Incrementis th | 


ftaurantur. J. Gerhard. in Decade que- 
fiionum, pag. m. 22. | 


Tu ſubtilis Ne QHRras (lays Aericols | 


ſpeaking of the Growth of Mines in 


general) ſed tantummodo refer animim 


ad cunicutos, & conſidera , eos aded in- 
terdum memoris hominum in anguſtun 
weniſſe, ut aliqua ſus parte nullunm ant 
admdum diffiilew prebeant tranſitum, 
cur eos ſatis late agere ſoleant Foſſores, ut 
traxſituros impediant, In tales autem 
angnſtias ſunt adduiti propter accretas- 
nem mmaterie ex qua Lapis eft fact us. 


But whether this ancrement of . 


Lead is obſeryable in all Mines of that 
Metal, I was induc'd to doubt by the 


anſwer given me by a Gentleman, | 
whoſe Houſe was ſeated near ſeveral | 


Lead-Mixes , and who was himlelt 
Owner-of one or two, which he yet 


W ey ey of 0 d' ay end fad”. wad om. 
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cauſes to be wrought : For this Gen- 
tleman , though a Chymiſt, aſſured 
me, that in the Country where he 
lives, which is divided by the Sea 
from that of the Perſon above-men- 
tion'd, he never obſerv'd the Lead- 


'| Ore to increaſe, either out of the 


Veins or in them; but that in ſome 
places , whence Ore had been dug 
thirty or forty, if not fifty, years be- 
fore, he perceived not on the ſides 
of the paſſages , whence the Ore had 


| | been dug, that any other had grown 


iP 5-6 th RR. 2 A ond _— 7 4 


in its place, or that the paſta es, 
though narrow before , were ſenſibly 
ſtraighten'd, much leſs block'd up. 

| And indeed. if there were no 0- 
ther Arguments in the caſe , the 
ſtraightning of the ancient paſſages 
in proceſs of time would not con- 


' vince me, For, when I confider, 


that the Soils that abound with Me- 
tals do uſually alſo abound with 
waters, Which are commonly imbi- 


| bed by theneighbouring Earth ; and 


when I conſider too, that water is 
ſomewhat expanded by being turned 
> 4nto 


30 DODblervations about the 
into; Ice, and that. this expanſion is 
made, (as1 havedften tryed) though 


ſlowly., yet with an exceeding great | 
force, by which it often ſtretches or | 
breaks the Veſlels that contain it: | 


When I conſider theſe things, 7 ſay, 


I am apt to ſuſpe&t, that ſometimes | 


| 
| 


| 


þ 
# 


the nntng narrownels of the ſub- | 
a 


terraneal paſſages in Mines may pro- 
ceed from this, that the Soil that1n- 
virons them , if they lye not deep, 


may have the water,imbibed by them, | 


frozen in ſharp Winters. By which | 


- an” 


glaciation, the moiſtened portion of * 
the Soil muſt forcibly endeavour to. 


expand it ſelf, and actually do fo in 
the parts contiguous to the patlage, 


ſince there it finds no reſiſtance : And | 


though the expanſion made in one 


Ry 


year or two be but ſmall , and there- 


fore not obſerved, yet, in a ſuccel: | 


ſionof many Winters, it may by de- | 


grees grow to be very conſiderable. ' 


But this ſuſpicion I ſuggeſt not, that | 


I would deny the Growth of Mine- | 
rals, but to recommend this Argu- | 
ment for it to further Conſideration. ' 


And 


»* 
: 
( 
F 
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And yet TI take this to be'a better 


proof, than what: is much relied on 


by ſome Writers of Metals., who 
urge, that in: Churches, ' and other 
magnificent -Buildings ,. thatare Lea- 
ded over, the. Metalline Roofs, 'in 2 
long tract of years, grow: far. more 


ponderous, in ſo much: thati:often 
times there is a neceſſity to remove 


them, and exchange them for Braſs 
ones. For though this plauſible Ar- 
gument be urged by ſeveral Writers, 
and among them by the Learned Fo. 
Gerhardas, pag. mm. 22 ; yet I fear they 
proceed upon: a Miſtake, '! For. ha- 
ving had ſome occaſion. to .obſerve 
and-inquire after this kind'of-Lead , 


; Tifoon ſuſpected, that the increment 


of weight , (which ſometimes may 
indeed be very: great) wasino clear 
proof of: the real Growth of -the Me- 
tal it ſelf, For.in that which I had 


| occaſion to conſider , the additional 
weight as well as bulk ſeem'd to pro- 
| ceed from Acerous or. other- Saline 


' + Corpulcles of the Timber: 6f: thoſe 
| Buildings, which by degrees exhaling 


and 


12 Dblervations about the 
and corroding that. fide of the Lead| 
which they taſten'd on, turned || 
with themſelves into a kind of Ce. | 
raſſe : Which ſulpicion I ſhall briefly 
make probable by noting, t. That| 
I have found by tryal . purpoſely | 
made , that Woods afford an acid, 
though not meerly acid, liquor , cx 
pable. of: cortoding Lead. 2. That 
'tis known, that Lead turned into | 
Ceruſle increaſes notably in weight; | 
ſome ſay, (for I had not opportunity | 
to rn it) above ſix or ſeven in the! 
hundred. . 3. That from the Sheets: 
of Lead that have very long coverd' 
Churches and the , like Buildings, 
there is often obtain'd by ſcraping 4 
g00d proportion of white Lead, 
which I have known much preferr'd | 
by an eminent Artiſt to common Ce | 
ruſle , when a white Pigment was to | 
be employed. , And,. by the way, | 
Mens finding this Ceruſle not.on that | 
fide of tlie Lead that isexpos'd to the | 
outward Air, (where I ſcarce ever | 
obſerved any) but on the inſide that | 
regards the Timber and other wooded 
work, 
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1 work, may dilabuſe thoſe that fan- 
| cied this Ceruſſe to be a part of the 
| Lead calcin'd by the Beams of the 
| Sun, that ſtrike immediately upqn 
 theMetal. Andif to this it be added, 
that by Diſtillation and .otherwiſe I 
| have found cauſe to ſuſpe&, that 
*! Alabafter and white Marble may «eqnit 
”  Spirituous parts that will invade 
f Lead; it may be doubted , whether 
0 what Glez relates of the great:Intu- 
| meſcence of Leaden. bands or. fafte- 
Jy nings, wherewith the Feet of Statues 
*' were faſten'd (to their Pcdeſtals,) de 
F - 4 ſure Argument of the real Growth 
perm gon . - _ 
; ut in to. digreſs , and fee- 
\ mingly to the prejudice of the parti- 
A . culax Scope of this Papers, bur yer 
. | notto that of one of the main Seopes 
C of all my Phyſical Writings , the. Dil- 
; | quifition and Advancement of Truth, 
at | Es 
& | ' 
at | OE - 
ef 
k, 
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OBSERVATIONS 
hors ABOUT. THE - 
Growth of I RON. 


''Did not find in one of our chick 
Mines 'of ro, that there was any 
notice taken of the Growth of that 
Metal; 'but in another place or two, 
ſome- that deal in: Iron-Ore.,. infor- 
med me, that they believe it-grows, 


and may be regenerated ; and upon | 


that ' account one of them ſet up 2 


Work, contiguous:to ſome Land of 


mine-;” to. melt over again' the re- 
mainder.of Ore ithat had been already 
wrought (at a - great diſtance from 


that place) and had for ſome Ages| 


lain in heaps expoſed to the free Air; 
but with what ſucceſs this chargeable 
Attetypt has been made, I amnor yet 
informed. 


Bur 
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But of the Growth of Iron in the 
iſland of tva or Ea, in the Tyr- 
rhene Sea, not far from the Coalt of 
Tuſcany , not only aficient Authors , 
as Pliny and Strabo, take ſpecial notice, 
but miodern Mineralifts of very good 
credit, as Falopizs and Ceſalpinus, par- 
ticularly atteſt the ſame thing , of 
whom.- the latter ſpeaks 
thus: Yera ferri copio- 
fiſſma eft in Italia, ob' eam mbilitata, 
Ita, Tyrrent Maris Inſula, incredibili 
copia etiam noſtris temporibus eam gig- 
nent : Nam terra , que eruitur dum 
vena effoditur , tota procedente tempore 
in Venam cnvertitur. 

And the experienc'd _A7:cola gives 
us the like account of a place in his 
Country, Germany , 1n Agric. de Vet. & 
Lygits, lays he, ad Sagam Nov.Mer. Lib.1l, 
ippidum in pratis ernuitur ©: 5 | 
ferrum, foſſis ad altitudinem bipedaneans 
attis, 1d decenniorenatum denuo fodi- 
tur, non aliter ac Ihuzferrum. 

'The Learned Fohar. Gerhardis , out 
of a Book which he calls Conciones 
Metallice; I fuppole he means the 

B High- 


Lib. III, Cap. 6. 


:5 Dyſervations about the 
High-oees Sermons of CMatheſins , 
( whoſe Language I underſtand not) 
has this notable pallags to ous preſons 
purpole : Relatuns miht 
Le Oe rain five, 
fs Pad na. Ferrarias , que mon longe 
en apem. rs. ONE dipants Ferre 
inanem cum ferri Minera 
erutam , quam vocant Nent Hummer , 
mixtam cum recrementis ferri, que ap- 
peliater der Dinder , congeſt am 728 CU- 
mulos , inſtar magni cujuſdam valtt , ſoli- 
bus pluviiſque expoxt , & decins quinto 
anno denuo excoqui, eliquarique ferrum 
tante tenacitatls, wt ſoles lamine indc 
procudantur, 


OB- 
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OBSERVATIONS 
| ABOUT THE 


Growth of SILVER. | 


F the Growth, -as 1s ſuppoſed , 

of S$ifver 1n the form of Trees 

or Graſs or other Vegetables, I have 
met with ſome Inſtances among Mi- 
neraliſts, and I have elſwhere men- 
tion'd, thatan Acquaintance of mine 
ſhew'd me a Stone, wherein he af- 
firmed the Silver, I ſaw 1a it, to 
have increaſed ſince he had it. But 
for certain Reaſons, none of thele 
Relations ſeem to me very. proper to 
my. preſent purpolſe,;. in order to 
which I ſhall therefore fer down only 
one Inſtance, which T lately met 
with in a French Colletion of Voy- 
ages, publith'd by a Perſon of great 
Curioſity and Induſtry , (from whoie 
B 2 Civility 


13. Dbſervations about the 
Civility I receiv'd the Book.) For 
there, in an account given by a Gen- 
tleman of his Country of a late Voy- 
age he made to Pers, wherein he 
yifited the famous Silver-Mines of 
Potoſi, T found a paſſage which ſpeaks 
to this ſenſe: Le meilleur Argent, Fc. 
EF, The beft Silver in 
as Fer, pag. 15, All the Jnates and the 
pureſt is that of the 
Mines of Poſs; the chief have been 
found in the Mountain of <Aranzaſſe : 
And, (ſome Lines being interpos'd) 
'tis added, that they draw this Metal 
even from the Mineral Earths that 
were in times paſt thrown aſide, 
when the ground was open , and 
the Groves and. Shafts that are in the 
Mountains were made ; it having 
been obſerv'd that in theſe recrements 
Metal had been formed atreſh ſince 
thole times, which ſufficiently ſhews 
the propenſity of the Soil to the pro- 
duction of this Metal, yet *tis true, 
that thele impregnated Earths yield 
not ſo much as the ordinary Ore 
which is found in Veins betwixt the 
Rocks, O B- 
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OBSERVATIONS 


ABOUT THE 


[2] Growth of GOLD. 


S for the Growth of Gold, the 
Enquiries I have yet made a- 
mong Travellers give .me no great 
ſatisfaction about it , and though I 
have ſpoken with ſeveral that have 
been at the Coaſt of G1/my, and in 
Congo, and other Parts-..of <Afric , 
where much. Gold is to be had, yet 
I could not learn by them , that they, 
orany Acquaintance of theirs among 
the Natives, had ſeen any Mines or 
Veins of Gold , (which yet divers 
Authors affirm to be found in more 
than one Kingdom 1n Ezthopia, and in 
ſome other Africaz Countries.) And 
having afterwards met with a Lear- 
ned Traveller , that had carefully vi- 
| B 3 fited 
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ſited the famous Gold-Mine of Crem- 
nitz in Hwkgary, he .anſwer'd me, 
That he did not learn from the Mt- 
ners, whether or no the Ores of Gold, 
ec. did really grow or were rege- 
nerated 1n tract of time, by 'being 
expos'd to the Air, or upon any other 
account ;- but_the Grand Overſeer, 
who was Lord' of part'of the Soil, 
told him , that he thought the whole 
Mountain to abound with particles of 
Gold, and therefore was wont, when 
the Diggers had almoſt exhauſted 
the Vein, to caſt-in ſtore of Earth, 
and dig up other neighbouring pla- 
ces, which, being kept there as ina 
Conſervatory; would afterwards af- 
ford Gold, as the Mine did before. 


And, if a late Germax Profeſſor of 


Phylicdo not mifinform us, his Coun- 
try affords us an eminent Inſtance of 
the Growth or Regeneration of Gold. 
ohan. Gerkar. 749 Corbacht , fays he, 
us in Decade 9#> eſt Crvitas weſtphalie 
yo——_ Page. ſub ditione Comitis de [- 
FE ſenbors & Wwaldeck, Au- 
rum excoquitur ex cnmmulis comgeſtis, ita 
ut 


17, 


G2obsh of Wetals,- 2x 
xt ſngulis quadrienniis iterum elabore- 
tur cumulus unus ; ſemper ſe reſtaurante 
naturd, er. © » 


POSTSCRIPT, 


Clnce the ſetting down of - the fore- 
J) going Obſervations, I, caſually 
met with a curious Book of Travels, 
lately made by. the very Ingenious 
Dr. Edward Brown, and finding in 
p42. 100. a couple of Relations, that 
{eem pertinently referable, the'one , 
to a paſſage above-cited out of _12r7- 
la, 1n the Notes about the Growth 
of Lead, and the other to the preſent 
Title about the: Growth of Galt ; Þ 


| thought fit to annex them: in the 
| Learned Authors own words;-viz. 


I. Some paſſages in this Mine tut 
through the Rock , and long diſus'd, have 


grown up again: And I obſerved the 
jdes of ſome , which. had beers formerly 


Wide enough , to carry their Ore thromygh! 
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to approach each other, ſo as we paſſed 
with difficulty. This happens moſt -in 


moiſt places ; the paſſages unite not from | 
the top to the bottom, "but from one ſide 


to another. 


2. The common yellow Earth of the 
Conntry zear Cremnitz, terials T the 
Hills towards the weſt-, although mit 
eſteem 4 Ore, affords Vol Gold : 2nd 


in one place, I ſaw agreat part of an Hil | 


aigg'd awiy , which hath been caſt int 
the works , waſhed and wrought in the 


ſame manner as pounded Ore, with conj- 
derable profit. 


I foggning Obſervations a- 
bout the Grawth of Gold and 
other Metals are nor all that I might, 
perhaps without being blamed for it, 
haveretferr'd to that Title. But all my 
Papers , wherein other Obſervations 
of this kind were ſet down, are not 
now at hand, and divers other In 


ſtances, that I have met with among | 


Wri- 


Writers of the Growth of Metals, 
(taking that expreſſion in the ſenſe F 
formerly declared) do not ſeem to me 
| ſ pertinent in this place , becauſe 
the improving Ores were not expos'd, 
| nor perchance acceſfible, to the Air. 
And even as to the Inſtances thar I 
have now mention'd, *till ſeverer 
Obſervations have been made, to de- 
termin whether it be partly the con- 
ta or the operation of the Air, or 
ſome internal diſpoſition , analogous 
to a Metalline Seed or Ferment, that 
cauſes this Metalline Increment, I 
dare not be poſitive ; though I thought 
the Intereſt of the Air in this Efte&t 
| might make it pardonable, to add on 
this occaſion to the Hiſtory of Na- 
| ture ſome particulars, of which the 
| Cauſe conjecturally propoſed may be 
| probable enough to countenance a 
Suſpicion , 'till further Experience 
have more clearly inſtructed us. 


To what has been faid- of the 
Growth of Metals in the Air, I 
might add ſome Inſtances - of- the 
| Growth 
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Growth of Foſlile Salts, and of ſome 
- other: Minerals : But , beſides that 
theſe belong to the Paper about the 
Saltnefſes of the Air ; what has been 
already ſaid may ſuffice for the pre 
ſent occaſion. | 


ah. ak. a. Mt 
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POSTSCRIPT. 


Fter what I writ in the 2 3*> pape 

of the foregoing Diſcourſe, hx 

Ving an opportunity to look again up- 
on the Marchaſite there ment1on'd to | 
have been Hermetically ſeal'd up at-| 
ter its ſurface had been freed from the | 
grains of Vitriolate Salt that.adher | 
to it, I perceiv'd, that, notwithſtar: | 
ns "mi _ had _ ſo _ | 
oppd, yet -there plainly appear | 
from the "om of rhe AG Go 
grains of an Effloreſcence , whoſe 
colour , between blew and green, ar- 
gued it to be of a Vitriolate nature. 
If this be ſeconded with other trials 


mads 
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made with the like ſucceſs, it may 
ſuggeſt new thou _ about the 
Growth of Metals and Minerals, elpe- 
cially with reference to the Air. 
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SOME ADDITIONAL 4 


EXPERIMENTS 


| Relating to the 


SUSPICIONS 


ABOUT THE 


Hidden Qualities of the AIR. 


He ESSAY about Suſþ:61075 
of ſome hidden Qualities of 
the Air, having been de- 
tain'd ſomewhat long at 

the Preſs, that it might come abroad 
accompanied with the other Tracts 
dehgn'd to attend it , whilſt I was 

A 2 ruma- 


2 Additional Experiments. 
rumaging among ſeveral Papers t9 
look for ſome other things, I met now 
and then with an Experiment or Ob- 
ſervation, that ſeem'd to relate to ſome 
of the things deliver'd 1n that Trad ; 
and though they be in themſelves of 
no great moment, I am content to 
annex them to the reſt , becauſe, as 
in that company they may ſignifie 
ſomewhat, io I am unwilling that 
any matter of fact, relating to ſuch 
2 Subje& , ſhould periſh to ſave the 
labour of tranſcribing. 


Having occaſion to dulcifie ſome 
Calx of Dantzig-Vitriol , from which 
the Oil had been a good while before 
diſtill'd , water was put upon two 
large portions of it , that the liquor 
might be impregnated with the Vitri- 
olate particles remaining in the Calx'; 
the water put upon one of theſe por- 
tions was, ſoon after it was ſuffi- 

_- | ciently 


Additional Experiments, 3 
ciently impregnated , '-filtrated and 
gently abſtracted , by which means 
it afforded many drams of a kind of 
Salt of Vitriol that feem'd to differ 
very little from the Vitriol that had 
been calcin'd : But the water that was 
put upon the other portion of cal- 
cin'd Vitriol, was in a wide-mouth'd 
veſſel left in the Air for a month or 
ſix weeks; after which 'time, when 
it came to''be abſtracted: after the 
manner formerly recited ,; it. afforded 
many drams of a Salt that did not 
then, norlong after, look at all like 
common Vitriol, or like the other, 
but ſhot white almoſt like Salt-perre , 
or ſome other -untinced Salt. Whe- 
ther this Experiment will conſtantly 
ſucceed, and .at other Seaſons of the 
Year than that *twas made in, which 
was Summer, I had not the oppor- 
tunity to make a full wial } though 
I endeavour'd 1t. Bur that the Air 
may have a great ſtroke in varying 
the Salts obtainable from calcin'd Vi- 
triol, ſeem'd rhe- more. probable, be- 

| A373 caule 


4 Fdditional Experiments. 
eauſe we had ſame Colcothar that 
had lain. many months, if not ſome 
years, .in the; Air, but in. a place 
ſhelter'd from the Rain, and having 
caus'd.a lixivinn; to be made af it, to 
try what ſort or plenty of Saline par- 
ticles it would yield, we found, when 
the ſuperfluous.moiſture was: exhaled, 
that they began to ſhoot. into Salt 
far more white than Vatriol, and very 
differing from it in its figure and way 
of Concretion. 


EXPER, 4D, 


We took Colcothar of Venereal 
Viriol carefully dulcified, and lea- 
_ , vVing it inmyStudyinthe 
«: Oxfors Month of Fanuary.and Fe- 
bruary , by weighing it 
carefully before an ounce of it ,was- 
expos'd to the Air, and after .it- had 
continued there - ſome weeks ,, we 
found it to have increas'd in weight 
four grains and-about a quarter Ro 
he | ides 


Idditional'Crperuments. 5 
ſides . forne little duſt that ſtuck to 
the Glaſs. 228 Fr 
This ſlight Experunent is here 
menrian'd, that, being compar'd with 
the next enſuing Trial, irmay appear, 
that the difference of Airs, Seatons, 
Galces.of Vitriol, or other Circum- 
ſtances, may produce a notable dilpa- 
rity in the Increment of weight, the 
expoltd Badics gain in the Air. 1 


.' - EXPER, 15. 


We puteight ounces of Outlandith 
Vitriol;, calcin'd ro a deep rednels , 
into a ſomewhat broad and flat Metal- 
line vellet, andizct it by upon a ſhelf, 
in a Scudy that was ſeldom frequen- 
ted , andi ati the {ame time, that we 
might obſerve what increment would 
be gain'd- by. expoling to the Air a 
larger ſaperficies of the powder in re- 
ference to the bulk, we put into 
another Metalline veſſel, ſmaller than 
theother:; only two gunces of Col- 

| A 4 cothar, 
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cothar , and ſet: it- on: the - ſame thelf 
with-the other , this was doneat the 
Vernal Equinox, (the Twelfth of 
March; ) on. the twenty fifth'of Func 
we weigh'd theſe powders again , 
and found the eight ounces to' have 
gained one dram and . ſeventeen 
grains ; but the two ounces had ac- 
quired the ſame weight within a 
grain : Then putting them back into 
their former veſlels, we left themin 


the ſame place as formerly, *till the 


twenty fourth of -Legsft;, when we 
tound cauſe to ſuppoſe, that the grea- 


ter parcel of Colcothar had met with 


ſome miſchance, either by, Mice or 
otherwiſe ; _ but: the. Jeſſer parcel 
weigh'd Twenty {ix grains : heavier 
than it did in Fae, amounting now 


to,two ounces, .onedram,. forty two © | 


prom , having increaſed, 1nleis than 
Ix months, aboye an hundred grains, 


and conſequently above a tenth part 


of its firſt weight, St 4 
No. Trial was made ta diſcover 
whiat this acquir'd. Subſtance; may 


a yo te. und frac a—_ —_—_ —_— km > —_—__ Yui. on” ae Oo £ Oh mens p_—_ 


be , that-we might «not diſturb the 
intended:-proſecution-of the Experi- 
ment.” ER STO 
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Becauſe in moſt of the Experi- 
ments of Subſtances expos'd to beim- 
pregnated by the* Air, or detain its 
Saline or other exotic particles , we 
employed Bodies prepar'd and mtich 
| aker'd by the previous years» :of 
| the:Fire, we thought fit+ to: make 
| fome Trials with Bodies unchanped 
 by-the Fire, and to this purpdle we 
took a Marchaſite, which was. part- 
lyofia-ſhining and partly of a darkith 

colour ,:and which ſeem'd well dif 
| | pogd' to afford Variol, of this we 
| took: ſeveral ſmaller Lumps, that a- 
| mounted to two ounces; theſe were 


- | kepp4in-a room, where they wers 


| freely acceſſible to the Air, which, 
| byreaſon'that the Houſe, that was 
ſeated in; the Country, [ſtood high, 


WAs 


8 = Additionaſ:Erpariamntst; 
was eſteemed to bd very pure. :' After 
the- Marchaſites chad been kept. in this 
room ſomewhat leſs than ſeven weeks, 
we weigh'd them again in the ſame 
Ballance, and found the two ounces 
to have gaited above twelve grains 


in weight. 
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eadiofs our Paperiy/ about. Celeſi/aland 
eterial, Ls: keming : to; fore 


rage: and the way 


Fun veay 


Geer penn Nee an making that;Lii 


that'sitas - ary 21n the: Air, 
ah being ſomewhat ttoublelome;t,: 1; + 
jr. Say I 'choughs: fir to. try; upo 
the ſane ground: a way of p ſing 
enmtonpae  —gY _ ek an 
more £xpeditious, though per- | 
bhapsthus way will not fucceed (o con- 
ftantly, nor always fo well as the 
& wil for its eaſineſs and cheapnes 


it. wall not probably be unwelcome 
to 
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to thoſe that are deſirous to ſee the 
odd Phznomenon:. | 

We took then, more than once, 
filings of clean crude- Copper, and 
having put on. them :a convenient 

uantity of good Spirit of Salt, we 
luffer'd the Menſtruwn in Heat (which 
need not be very great) to work up- 
on the Metal ; which it uſually does 


-| fowly, and: not. like que: fortis - 
-| When the __ had by this: o 


ration acquir'd 'a:'thick:; and: muddy 
colour., we.decanted: it: into a cleam 
Glaſs with a wide mouth ; which be- 


| ing left for:a' competent time in the 


open Air ,: the expoſed Liquor . came 
to be of a fair green , though it did - 
not: appear that any thing was pre- 


cipitated-at "the bottom , to make it 


EX- 
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EXPER. 'VI. 
Perhaps it may not be 1mpertinent 
to add, that I once'or twice oblery'd 


the fumes of a ſharp Liquor to work | 


more quickly. or manifeſtly on a cer- 


tain Metal ſuſtained in the Air, than | 


did the Menffruwn: it ſelf that emitted 
thoſe fumes on thoſe: parts of. rhe 


Metal. that it coverd': And thus} 


brings:into my- mind ; that, asking 
divers Queſtions -of -a -Chymiſt that 
had:been'in Hwgery and-other parts, 
purpoſely to ſee the Mines, he an- 


iwerd:me, among - other things, | 


that, as to the Ladders and other 
wooden work imployed in one. or 
more of the deep Hungarian Manes, 
thoſe that were 1n the upper part df 


the Groves any thing near the exter- | 


nal Air, would by the fretting Ex 


halations be render'd unſerviceablc 


1 not many months , whereas thoſe 
Ladders and pieces of Timber , <&:. 


that were imployed in the lower = 
0 


[3 
L 
< 
F 
Z 
[ 
4 


Additional Orperiments. xc 
of the Mine, would hold good for 


two or three times as long. 


"EXPER. Vir 


We took about the bigneſs of a 
Nutmeg of a certain ſoft but con- 
fſtent Body, that we had caus'd to 
be Chymically prepared , and which 
in the free Air would continually 
emit a thick ſmoak: This being put 
into a Vial , and placed in a middle 
ſized Receiver in our Engin, conti- 
nited for ſome time to afford mani- 
feſt fumes, whilſt the exhauſtion was 
making ; *rill at length , the Air ha- 
ving been more and more pang? 
out , the viſible aſcenſion of fumes 


out of the Vial quite ceas'd, and the 
| matter having remain'd ſome time in 
 thisſtate, the ſmoaking ſubſtance was 
bo alterd, that it would not emit 


fumes , not only when the Air was 
lt into the Receiver, but not in a 


| fretty while after the Vial was taken 


out 


;2 IddidionatExperiments. 
out of it, *till it had been removed 
to the window, where the Wind 
blowing-in freſh and freſh Air, it be. 
gan to imoak as formerly. 

The other Phexomena of this Expe 
riment belong not to this place; 
but there are two, which will nc 
be unpertinent here, and the latter 
of them may deſerve a ſerious Re- 
fle&ion. 

The firſt of them was , that the 
Subſtance hitherto mention'd hat 
been kept in a large Glaſs, where 
into it had been dittill'd at leaſt five 
or ſix weeks, and yet would ſmoak 


very plentifully upon the contact «| 
the Air, and be kept from ſmoaking,| 


though the Chymical Receiver wer: 


ſtopp'd but with a piece of paper. 
The ſecovd was, that, when the 
Vial was put unſtopp'd in the Re 
celiver, and the Receiver cloſe lute! 
on , though no exhauſtion wer. 
made, yet the white fumes did yer 
quickly ceaſe to aſcend into theR« 
ceiver, asif this Smoak participat 
-.-4 


Additional Experiments, rx; 
of the nature of Flame , and pre- 
ſently glutted the Air, or otherwiſe 
made 1t unfit (and yet without dimi-. 
nution of its gravity) to raiſe the Bo- 
dy that ſhould aſcend, 
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PREFACE. 


PON the coming abroad of 
Hr, Hobbes's Problemata 
Phyſica, finding them in the 
hands of an Ingentous Perſon, 
that intended towrite a Cenſure of them, 
which ſeveral Employments private and 
publick have, it ſeems , hinder d him to 
| ae; I began, as ts uſual on ſuch occaſions , 
to turn over the leaves of the Book, to ſee 
what particular things it treated of. This 
Ihad not long doxe before I found , by ob- 
| views paſſages in the third Chapter, or 

| Dialopue, as well as by the Title , whith 
| was Problemata de Yacuo, that 7 was 
| particularly concern'd in it ; uponwhich 
' 1 deſired the Poſſeſſor of the Book , who 
, readily conſented , to leave me toexamin 
| that Dialogue, on which condition 1 
would leave him to deal with all the reſt 
| of the Book, Nor did 1 look upon the Re- 
| fletions 1 meant to make as repugnant 
| " to 
| . 


PREFACE. 2 
to the Reſolutions I had taken againſt wri- 
ting Books of Controverſie, ſince the Ex- 
plications, Mr. Hobbes gave of his Pro- 
blems, ſeem'd to contain but ſome Vari- 
tions of, or- an Appendix to, his Traft 


De Natura Aeris , which , being one if | 


the "two firſt pieces that were. publiſhed 
againſt what 1 had written , was one of 
choſe that I had: expreſly reſerv'd my ſelf 
the liberty to anſwer, . But the Anumad- 
verſions 7 firft made upon Hr. Hobbes' 
Problems De Vacuo:, havpag:. been 
caſually miſlaid &re they were. 68 [7 

before I had occaſion to reſume my tai , 
there paſt time enough to let me percetve, 
that his Doeftrine, which 'twill eaſily 
be thought that the Yacuilts diſapproved, 


O 


ws not mach reliſhed by moſt of. the Ple- 


niſts themſelves, the moderneſt Peripa- | 


teticks aud the Carteſians each of 
them maintaining the Fullneſs of the 
World, upox their own grounds; whichare 
arffering enough from thoſe of oxr. Author, 
the natural Indiſpoſition.1 have td Pole- 
mical D:ſconrſes , eaſily er froaded ame ho 
tet alcne a Controverſie , thut did- nit 
appear neeatul; And 1 had flill perfifted 

"y 


d: | 


— 


| 


PREFACE 
is my ſilence, if Mr. Hobbes had not 
as *twere: ſummon'd me to break .it+ by 
publiſoing again his Explications, which 
inmy Examen of his Dialogue Die Na+ 


'tura Aeris Thad ſbewn to be erroneous. -| 
. And 1aia nit grow at allmnure ſatisfied, 


ind hins ſo conflaut as well as {iff an 
{averſary to interipers'd. Vacuitics, by 
comparing what he maitttains in his Dia+ 
lynve De Vacuo, with fome things that 


hefteaches, eſpecially concerning God, the. 


Canſe of Motion , and the Imperviouſneſs 


of. Gleff; its ſome other of his writings 
that are publiſhed in the ſame Volume 
' With it. For ſince he aſſerts that there 
ifs a God; andowns Him tobe the Creator 


the world ; axd ſince on the other ſide 
the Penetration of Dimenſions is confeſſea 


"tobe impoſſible, and he denies that there 


it 4ny Vacuum iz the Univerſe ; it ſeems 


difficult to copcerve, how in a Wold that 
is already perfettly full of Bodie, a Cot- 
"poreal Perry, ſuch as he maintains in his 
_Appenid. ad Leviath. cap. 3, car have 


that atcef even to the minute parts of 


the Mundane Matter ,. that feems requi- 
' fite tothe Attributes aud Operatiotts that 


2 IS, bel, 9g 


PREFACE. 


belojg to the Deity, in reference to the. 


world, But JT leave Divines- to- ons 
fider what Influence the. conjundtion of. 
Ar. Hobbes's #wo' Opinions , the: Corpo: 
reity of the Deity., and the perfett Þle- 
nitude of the world, may have on Thes- 
logy. And perhaps I ſhould not in a Phy: 


fical Diſcourſe have taken any notice of. 


the propoſed Difficulty, but that, to pre- 
vent an Imputation on the Study of Na- 


tures Works , (as if it taught us rather | 


ro degrade than admire their «Author,) 


it ſeew'd not amiff to hint\ (in tranſitu). 


that Mr. Hobbes's grofi Conception of '.4 
Corporeal God , is not only unwarrantedby 
found Philoſophy, but Ul befriended even 
by his own. + | 

My Adverſary having propos d his Pro- 


blems by way of Dialogue between A. - 


and B , "twill not, 7 preſume, be wonder d 
at , that 1 raid ves the ſame form to 


my CAnimadverſions ; which come forth 


70 earlier , becauſe 1 had aivers other 
Treatiſes , that I was more concers'd for, 
to publiſh before them. Les va 
Bm becauſe it will probably be deman- 
ded, why on 4 Tratt that is but ſhort , 


mw 
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PREFACE. 
m Animudverſions ſhould take tip þo 
much room? "It will be. requiſite, that. 1 
herr "gave an account of the bulk of -this 
 ":d'firſt', having found that there 
was notary one Problem', in whoſe Ex- 
plication, as propes'd. by Mr. Hobbes, 1 
(aw rnuſe to acquieſce, 1 was #ndnc'd for 
the: Readers eaſe ; and that Tmight be ſure 


. 
. 


to lo. my Adverſary no wrong y #0 1r.ax- 
ſcribe his whole Dialogue, batting ſome few 
Tranſitions, and other Clauſes not neeaful 


tobe transferr” d hither. 


Next, 1 Was not 
willing to inaitate 17. 
Hobbes', who recztes 
inthe Dialogue we are 
conftdering the ſame 

eriments that he 
had already mentio- 
ned in his Tract De 
Natura Aeris, with- 
out adding as his own 
(that [remember ) any 
new one to them. But 


my anwillingneſs to 


tire the Reader with 
IM bare 


Credo, ( ſays Ms; 
Hobbes: & bt 1:18 
his Dialo- © De Nas. 
us - Phyfi= '  Mevis, fe 
cus: ) Natn'''-x3; L975 6 
motus*' ( hic- $38. *{! 
Reſtitutionis,, Hobbit 
eſt, & ab'1llo primo 
& ſolo -explicatus-iti 
Lib, de Corpore, cap. 
21. Art, x, Sine qua 
Hypothefi, / quantuſ- 
cunque - Jabor , ars, 
ſumptus, ad reram Na- 
turalitr iovifibHles cau- 
ſas inveniendas 'adbi.: 
beatur, fruſtra erit. And 
ſpeaking of- the Gentle+ 
men (10 wbon'it Were 
not here proper for me 20 
give 


\ FRBFA CE. 


mor TIT Na 


turalium, nifi quod U-. 


Machinam 
pus. earury DR 


t h 5 hinc red- 
dancur probabiliores, 


:;. By Nec fateri pu- 
det:z nam .eft -aliquid 
prodire tenus , && non 
datur-ultre. - 


A. Quid. zenws. 2 - 
quorſam autern -tantus 


rpparatus &. ſumptus 
Machinarum fa dis 
at eatenus tan= 

tn prodiretts- quan= 
tum 


wo , - hins: ſome amends; fa 
4D | the exerciſe of hicts 


[I I «4 bare Repetitions of the 


brown geonents 4 employ i 


\gh Sf 946, in.ry Exarheho of that 


Trad , znvitea | Ine to 
endeatuour © 40” " make 


tiene by nd, 


' a6 ut caſton was offer 
; Frecur fix. ew 
is :roneats., that willnat 
\ perhaps be Fad 


wade by every "a 


that wel - le (ew 


_ that I have perſpics 


exfly.propes'd them) H 


. And lafltly , ' fince 
Ar. Hobbes hee” nut 
been content to 784; 

vifie himſelf” and. 

way of . treating "4 
Phyſical matters , but 
has been pleas'd, i 
fpeak very fghring: 
ly of: Experimentariun 
Philoſophers ( 4s . he 


fil es 


z #pderftand them... 
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ACTIS 1.2, :.:. Hobbius > Curnonin- 
1d," tu, Which © © © geporits incepitis.ubi 


"OD- 


worſt, to diparage the * ile defie> Car®Prin- 
making "of elabirate opus a» tho \ poi 
Experiments ; Tjulg'd \exe Arifloreies 168 
the thing , he ſeem'd dixie , ignorato-we- 
to-dims at , fo prejudi- get Ons 
tidl to true and uſe- — Ad Cauſes _ 
1.1 #hiloly. that 3 propter quas proficere 
fo £45 boſop hy : _ ne "paulo um *qujdem 
bought , it might do potwiſtis, nec potcri- 


ſome ſervice tothe leſf tis, accedunt. etiatn ae 
fort of Readers , if 7 D 
| zake his own Explications exer- 


tryed to 


vate bis Authority, and by- a ſomewhat 


"darticular, Examen of the Solutions he 


. has erven of the Problems I an concern d 


in, fhew, that 'tis much more eaſieto nn- 
dervalue a frequent recourſe to Experi- 


ments, thay truly to explicate the Pha- 
' nomena of Nature without them, ' And 


fince our Author , ſpeaking of his Pro» 


| blemata Phyſica , (which 7s but 4 ſmall 
_ Book)  ſexuples pot to tell His Majeſty , 
to whom he dedicates. them, that he = 


therein compriſed (to ſpeak in his own 


terms) the greateſt and moſt probable 


part 


PREFACE. 

| his Phyſical Meditations : and 
part J the Oe , he has maat in 
what he formerly writ about the Pheno- 
mena of my Engine, he ſeems to have 
deſigns to give it a more advaxtageous 
form: 1 conceive, that by theſe ſeletted 
Solutions of' his , one may, without doing 
him the leaſt injuſtice , make an eſtimate 
of' his way of diſcourſing about Natural 
things. And though I would not intereſi 
the credit of Experimentarian Philoſo- 
phers iz no conſiderabler a Paper than 
this ; yet / Mr, Hobbes's Explications 
ad mine-be attentively compared, it will 
got , I hope , by them be found, that the 
way of” Phileſophiſing he employs, is much 
to be preferr d before that which he under- 


Values, 
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Ay ane, withours £00 
JY ' bold © an inquiſutive- 
. neſs, ask&, whar Book 
you are reading fo at- 


entively : e 

B. You will eaſily | believe you 
may, whenl thall have anſwer'd you, 
that *twas Mr. Hobbes's lately publith'd 
Trac of- Phyſical Problems, which 


{ was peruſing. 


4. Whartprogrels have you made 


in it? 


B, I was fniſhing the third Dia- 


logue or Chapter when you came in, 
2 and 


2 AInimadberſſons upon 
and finding my ſelf, though not na. 
med, yet particularly concern'd ,- 
was peruſing it with that attention 
which it ſeems you took notice of. 
A. Divers of your Experiments 
are {o expreſly mention'd there , that 
one heed not beskill'd in decyphering 
to perceive that you are intereſſed in 
that Chapter, and- therefore ſeeing 
you have heedfully read it over, pray 
ive.me leave to ask your Judgment, 
th of Mr. Hobbes's Opinion, and his 
Reaſonings about Yacunm, 
B. Concerning his Opinion, Iam 
ſorry I cannot now fatisfie your Cu- 
riofity , having long ſince taken, and 


ever ſince kept, a Reſolution to de | 


cline, at leaſt until a time that 1s not 
yet come , the declaring my ſelf. e- 
ther for or againſt the 'P/eziſfs, But 
as to the other part of . your Queſtion, 
which 1s about Mr. Hobbes's Argu: 


the World, I ſhall not ſcruple readily 
to anſwer, that his Ratiocinations 
ſeem to me far ſhort of that cogency, 
which the noiſe he would make 1n 


the 


ments for the abſolute Plenitude & | | 
þ 


| 
| 
| 
| 


l 
l 


M. Hobbes's Problgmata deVacuo. 7 


the world , and the way wherein he 
treats both ancient and modern Philo- 
ſophers that diſſent from him, may 
warrant us to expect. Tt 

- A, You will allow me the free- 
dom to tell you, That, to convince 
me, that your reſentment of his ex- 
plicating divers of the Phxnomena of 
your Pneumatic Engine otherwile 
than you have been wont todo, (and 
perhaps in-terms that might well have 
becn more civil,) has had no ſhare 
in dictating this Judgment of yours ; 
the beſt way will be, thatentering for 
a while into the party of the Yacuiſts 
you anſwer the Arguments he alledges 


| 10 this Chapter to confute them: 


| B, Having always, as you know, 
forborn to declare my ſelf either way 
in this Controverſie, 'I ſhall not tye 
my ſelf ſtritly to the Principles and 
Notions of the Yacaiſts,nor, though but 


f the Pleniſts : But ſo far Tſhallcom- 


[at a while, oppoſe my ſelf to-thoſe. 


ply with your Commands, as:either 


upon the, Doctrineof: the Facmſts?,” or 
upon other grounds,-to confider, whe- . 
A 3 ther 


4 -- Jaimadverſions upon 
ther. this Dialogye of Mr. Hobbes hayg 
cogetitlyiproved his, and the Schools, 
Afſertion, Non dari Vacuum ; and whe. 
ther he has rightly explain'd fome 
Phznoriena: of Nature which he un- 
dertakes to give an account of , and e- 
ſpecially ſome produced in our Engin, 
whereof he takes upon him to render 
the genuine Cauſes. And this laſt in- 
quiry 1s 'that which I chiefly deſign. 
4. . Bythis I perceive, that if you 
can make out your own Explications 
of your Adverſaries Problems de Y« 
cuo., and ſhew them to be preferable 
to his, . you will think you have done 
your -work , and that *tis - but your 
ſecondary: ſcope to fhew, that in 
Mr. Hobbes his way of folving them, 
he. gives: the YVacuifts an advantage 
againſt' Hizzi; though not againſt the 
Plenifts in general. 

B. You do not miſtzke my mean- 
ing, and therefore without: any fur: 
ther Preamble, let usnow proceed to 
the particular Phanomena confider'd 
by Mr. Hobbes; : the firft. of - which is 
an Experiment propoſed'by me in the 

| 32 | one 
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one and thirtieth of the' Phyfico-Ae- 
chanical Experiments condterging : the 
Adheſidn-of | ewo' flat | and” poliſh'd 
Marbles, which Iendeavourd:tofolve 
by the preſſure of the Air. / And this 
Experiment Mr. Hobbes thinks fo con- 
vincing'an one to prove the Plenitude 
of the World, that; though he tells 
us he has many cogent Arguments 
to make it out, yet he mentions but 
this one, becauſe that, he:ſays} ſuffices. 
. 4, The [Confidence he-thereby 
expreſſes of the great force of this 
Argument does the leſs move me, 
becauſe, I remember, that formerly 
in his Elements of Philoſophy he thought 
ſufficient to employ one Argument 
to evince the Plenitude of the World, 
and for thatone he pitch'd upon the 
Vulgar Experiment -of 'a Gardeners 
Watering-Pot : But,whether he were 
wrought uponby the Objections made 
to mis Inference from that Phznome- 
non in your Examenof his Dualogue 
De Natura Hers, or by ſome: 
Conſiderations , I-will not prerend to 
divine, But I plainly-perceive, he 

A 4 now 


os -6 . . - Fnimadverſtons upon - 
-now prefers the: Experiment of. the 
-cohering:Marbles. I HETNS! BY 
}\.; 3.7; Of :which it will not be amiſs, 
choughithe paſlage he ſomewhat long, 
to: read. yon:his whole Diſcourſe out 
.of the BookcI have.in-my hand. - .; 
. - 4..*Tis firthat:;you, who for my 
ſake ate:content to take the,pains of 
anſwering: what he fays, ſhould be 
eaſed of the trouble. of reading it, 
which I will therefore, with your 
leave, take upon me. ! His Diſcourſe 
then abauethe Marbles 1s this : | 
A. ; Ad probandam Wniverſi Plent- 
tuainem ,  nullum noſtin” Argumentum 
FOPeDs fi SS To 
 B. ud multac Unum autem ſufficit 
ex £0 ſurmptum , Quod: :auo corpora plana, 
ft ſe mutuii ſecundum. amborum planitiem 
communens tangant , 0x. facile in in- 
ftante diwvellt  poſſunt:;- ſucceſſfve ver) 
 facillime. | Non dico, impoſſivile eſſe duo 
aurifſma' Marmora ita coherentia ajvel. 
lere , ſed\difficile ;. & vimp poſtulare tan- 
tam, quanta ſufficit ad duritiem lapiais 
ſuperandam., Siquidem wverp majpre vi 
ga ſeparatronem OpHs fit: quam ilx, 944 
Bans IMOVER- 
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moventar ſeparata , id ſignum eſt no 
dari Vacuum, 

A. '<Aſertiones ille demonſtratione 
indigent. Primd autemoſtende, quomo- 
do ex duorum auriffimorum corporum , 
conjunttorum ad ſuperficies exquiſite le- 
ves., arremptione diffcils , ſequatur Ple- 
pitudo Mundi ? 

B. Sz amo plana, dura, polita Cor- 
pora (ut Marmora) collogentur unum ſu- 
pra alterum , ita ut eorum ſuperficies ſe 
mutud-per onnia- puntta exatte , quanr 
tum fiert poteſt, contingant , illa fine 
mazna difhcultate ita arvelli nom poſ- 


ſunt , ut eodem inſtante per omnia pun- 


Ha dirimantur, . Veruntamen Marmora 
eademm, ſb communis eorum ſuperficies ad 
Horizontem erigatur , aut non valde in- 
clinetur ,. alterum ab altero facillime 
(ut ſeis) etiam ſalo pendere dilabentar, 
Nonne cauſa hujus rei hac eft, Quod 
labenti Marmori ſuccedit Aer, &x reli- 
Cum locum ſemper implet? 
A. - Certifſjime, Quid ergo? 
_'B. Quando wverw eadem uno inſtante 
arvellere conaris , nonne multo 7ajor vis 
aahibenda eſt; Quam ob cauſum ? 
| A. Eg0, 
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A. Ego, & mecum (puto) omnes tay- 
ſam ſtatuunt , Quod ſpatium totum inter 
au ila Marmora dronlſs, ſimul uno in- 
ſtante implere Aer ny poteſt ; quants- 
cHngne celeritate flax divilſio. Sa 
B. Au quiſpatia in Mere dari ve 
cua- contendunt , in illd Aere ſols' dari 
negant qui Marmora illa comuntta cir- 
curndat ? 
A. Minimt, ſed ubique interſperſa, 
B. Dwm ergo tlli, qui Marmor unm 
ab altero revellentes Aerem comprinmnt, 
& per conſequens Vacunum exprimnnt ; 
Vacuum faciunt locwn 'per revulſiontm | 
relictum ; nulla ergo ſeparationts erit 
difficultas , ſaltem now major quam efi 
difficult as corpora eadem movendi in 
eAere poſtquam ſeparata. fuerint. Jtt- 
que quoniam , conreſſo Vacuo , difficults 
Marmora ila dirimenti nulla oft , ſe- 
auttur per diffunltatis experientiam , 
nullum efſe Vacuum, © 
A. Rette quidem illnd infers. Mun- 
ai autem Plenitudine ſuppoſeta , quonoad! 
Aaemonſirabis poſfibile 'omnino Ae ut di- 
vellantnr ? Ea hols 
B. Copita primo Corpus _ - 
| ile, 
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File, nec ninus durum, uf ceram, in 
duas partes diſtrahi , que tamen partes 
non thinus exacte in communt plano ( 
mutyo tangunt quam leviſſima Mar- 


 mora, Jam qu paito diſttahatii'cera, 


conſider emuws. Nonne perpetuo atterua- 
tar donec in filum evadat tenuiſſimun , 
& omni date craſſs tenuins , & ſic tan- 
dem divellitur ? Eodem modo etian du- 
riſſhma colmmna in das partes diftra- 
hetar , ſi vim tantam adhibes, quanta 
ſufficit ad refiſtettiam duritiet ſwperan- 
dam. Sicut enim in cera partes prims 
extine diſtrahuntir , in quarum locum 
wccedit Aer ; ita etiam in Corpore quan- 
turolibet duro Aer locum ſubit partinns 
extimarum, gone Vulfiortis viribus 
dirumpuntwr,; Vis antem que ſuperat re- 
ftentiam parti extimarum Duri, fa- 
cile ſuperabit reſiſtentiam reliquarum. 
Naw reſiſtentia prima eft a Toto Daro, 
reliquarum — 2 Refſidno. 

A. Ita quidem videtar conſider anti, 
quans Corpors quedans, preſertinr very 
dnriſſuma, fragitia fiat. 

Does this Ratiocination feem to 
yOu'as cogent; dS it did to the Propoſer 
of it 2 B. You 
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B. You will quickly think it does 
not, and perhaps you will think it 
ſhould not , if you pleaſe to conſider 
with me ſome of the Reflections that 
the Reading of it ſuggeſted to me, 

_ And firſt, without. declaring for 

the Yacuiſts Opinion, I mult profeſs 
my ſelf unſatisfied with Mr, Hobbes's 
way of arguing againſt them : For, 
where he ſays, Dum ergo ili qui Mar- 
mor unum ab altero revellentes Aerem 
comprimunt & per conſequens Vacuum 
exprimunt , Vacuum faciunt locum per 
revulſionem relictum ; nulla ergo ſepara- 
tonis erit difficult as , ſaltem now major 
quam eft difficult as corpora eadem mi- 
vena: in Aere poſtquam ſeparata fuerint. 
Itaque quoniam , conceſſo Vacuo , diff 
cult as Marmora illa dirimendi nulla oft, 
ſequitur per difficult atis experientiam, 
rallum efſe Vacunm. Methinks he ex- 
pony himſelf but obſcurely , and 
eaves his Readers to gheſs, what the 

word Daz refers to. But that which 
ſeems to be his drift in this paſſage, is, 
that, f{ince the Yacuiſts allow inter- 
iperſed Vacuities, not only in the Air 
that 


| 
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that ſurrounds the conjoyned Mar- 
bles ; bur in the reſt of. the ambient 
Air ,: there is: rio reaſon, why there 


ſhould be any- difficulty in ſeparating 


the Marbles, or at leaſt any greater 
difficulty than in moving the Marbles 
in that Air after their ſeparation. Bur, 
not to conſider, whether his Adver- 
aries will not accuſe his - Rn of 
ſqueezing out a Vacuum as if it, were 


a Body, they will eaſily anſwer, that 


notwithſtanding the Vacuities they 


admit in the ambient Air , a manifett 
reaſon may be given in their Hypo- 


theſis of our finding adifticulty in the 


Divullion of the Marbles. For, the - 


Vacuities they admit being but 1inter- 


ipers'd, and very (mall, and the Cor- 
puſcles of the Atmoſphere being ac- 


cording to them endow'd with Gra- 


vity, there leans ſo many. upon the 
upper ſurface of the uppermoſt Mar- 
ble, that that ſtone cannot be at 
once perpendicularly drawn up from 
the: lower Marble contiguous to it, 
without a force capable to ſurmount 
the weight of the Aerial SE 

that 
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that lean 'upon it. And this weight 
has already ſo conſtipated the neigh- 
bouring parts of the ambient Air, 
that he, that would perpendicularly 
raiſe the upper Marble from the lower, 
ſhall need a conſiderable force to make 
the Revalfion , arid compel the al 
ready-contiguous parts of the incum- 
bent Air to a ſubingreſſion into the 
pores. or intervals - intercepted | be- 
tween them. For the Coates of him, 
that endeavours to remove the upper 
Marble, whilſt the lower ſurface of 
it is fenc'd from the J_ of the 
Atmoſphere by the Contact of the 
lower Marble which ſuffers no Air to 
come in between them, is not aflifted 
by the weight or preflure of the At- 
moſphere, which, when the Marbles 
are once ſeparated, prefling as ſtrong- 
ly againſt the undermoſt ſurface of 
the upper Marble, as the incumbent 
Atmoſpherical Pillar does againſt the 
upper ſurface of the ſame Marble, 
the hand that endeavours to raiſe x 
in the free Airhas no other reſiſtance, 
than that ſmall one of the Marbles 
own welght to ſurmouat. A, But 
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A. But what-fay you to the Rea- 
ſon that Mr. Hobbes, and, as he thinks, 
all others give of the difficulty of: the 
often mention'd Diyullion, namely, 

uod ſpatium totum inter duo ulla Mar- 
mora arvmtſe ſind: no tnſtante' implere 
Aer non poteſt. , quantaeunque celevitate 
flat divulſio. L017 HEALS I” 
' B.. I fay, that, for ought Tknow, 
the Pleniſts may giver more plauſible 
account of this Experiment , than 
Mr. Hobbes has here done, and there- 
fore:abſtrating from the two dppoſite 
Hypotheſes, Iſhall further fay}, Thar 
the genuine Canie of the Phxriome- 
non-'ſeetns to be that which I have 
already affign'd ; and that difficulty 
of railing the upper floge that ac- 
companies the Airs not; being: able 
to, come. in all at -once,: to (6 the 
ſpace left between the ſurfaces of the 
two Marbles upon their feparation , 
proceeds from hence, that, *cill that; 
ce be fill'd with the Atmoſpherical 
\ir,' the hand of hint that would 
ifs up. the ſuperiour. Marble cannot 
be fully affiſted -by- the preſſure oe 
| the 
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the Air againſt the lower: ſurface of 
that Marble, EN 722-09 HO 
A. This isa Paradox, and there: 
fore I ſhall defire'to know on' what 
you ground it * Re SER 
B. Though T mention it but as 4 
Conjecure propos'd' - ex abandapti, 
yet I ſhall on this occaſion connte- 
nance it with two: things: the ff, 
that, ſince I declate not for the Hypo- 
theſis of the Plenifts as'tis maintain'd 
by Mr. Hobbes, Tam not bound \to-tl- 
low, what the common Explication, 
adopted by. my Adverſary, ſuppoſes; 
namely , that either Nature abhars 2 
Fxcuum (as the Schools: would” have | 
it,) or that-there could be no Divul- 
fion of the Marbles, unleſs at the ſime 
time the Air were admitted into the 
room that Divulfion makes for' it; 
And a Yacwiſt may tell you,' that, 
provided the | ſtrength -employ'd- to 
draw up the ſuperiour' Marble-'be 
great enough to ſurmount the weight 
of the Aerial Corpuſcles accumulated 
upon it, the divultion would enfue, 
though by Divine Omnipotence - 
ir 
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Air or other Body ſhould/be permitted 
to fill the room made for it by the 
diyulſion ; and that the Air's ru- 
ſhing into that ſpace does not necel- 
farily accompany, but in order of 
Nature and time follow upon, a ſe 
paration of the Marbles, the Air that 
{ſurrounded their contiguous ſurfaces 
being by the weight of the-collate- 
rally ſuperiour Air impelFd into the 
room newly. made by the divullion. 
But I ſhall rather countenance what 
you call my Paradox by an Experi- 
ment I purpoſely made in our Paeu- 
matical Receiver, where having ac> 
commodated two flat and poliſh'd 
Marbles, ſo that the lower being fix; 
the upper might be laid upon it and 
drawn up again as there ſhould be 
occaſion, I found, that if , when 
the Receiver was well exhauſted, the 
upper. Marble was by a certain con- 
trivance laid flat upon the lower, 
they would not then cohere as for- 
mn » but be with great eaſe ſepa- 
rated, though itdid not by any Phz- 
nomenon appear , that any Air could 

| come 
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come to ruſh in, to poſlels the place 
given it by the receſs of the upper 
Marble, whoſe very eafie ayullion is 
as eafily explicable by our Hypotheſis, 
 fince the preſſure of that little Air, 
that remain'd in the Receiver, being 
too faint to make any at all confide- 
rable reſiſtance to the avulſion of the 
upper Marble, the hand that drew 
it up had very little more than the 
ſingle weight of the ſtone to ſur- 
mount. | 
A. AncAnti-pleniff had expected, 
that you would have obferved, that 
the difficult ſeparation of the Mar- 
bles in the open Air does rather prove, 
that there may be a Facwime, than 
that there can be none. For in cafe 
the Air can ſucceed as falt at the ſides 
as the divulſion is made, a Faruif 
may demand, whence comes the dif: 
ficulty of the ſeparation 2 And if the 
Air cannot fill the whole room made 
for it by the ſeparated Marbles at the 
ſame inſtant they are forc'd aſunder, 
how is a Yacwm avoided for that 
time , how ſmall ſgever, that is ae: 
cellary 
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ceſſary for the Air to paſs from the 
edges to the middle of the room new: 
ly made f / 

B. What the Pleniſts will ſay to 
your Argument I leave them to con- 
iider; but I preſume, they will be 
able to give a more plauſible account 
of the Phzxnomenon we aretreating 
of, than is given by Mr. Hobbes, | 

4. What induces you to diſlike 
his Explication of it * 

B, Two things; the ane, that TI 
think the Cauſe he aſſigns impro- 
bable; and the other, that I think 9- 
nother;thar 15 better, has been aſlign'd 
already, | 

And firff, whereas Mr. Hobbes te: 
quires to the Divulſion of the Mar- 
bles a force great enough: to fur: 
mount the hardneſs of the itone, 
this is aſſerted gra7s , which it ſhould 
not be, ſince rt ſeems very ualikely., 


that the weight of ſo few pounds 4s 


will ſuffice to ſeparate two cokereng 
Marbles of about. an Inch, for in- 
ſtance, in Diameter, ſhould be able 
to furmount the hardneſs of ſuch ſolid 

':B 2 ſ{tones- 
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come to ruſh in, to poſlels the place 
given it by the receſs of the upper 
Marble, whoſe very ealie ayulſion is 
as ealily explicable by our Hypotheſis , 
fince the preſſure of that little Air, 
that remain'd in the Receiver, being 
too faint to make any at all confide- 
rable reſiſtance to the avulfion of the 
upper Marble, the hand that drew 
it up had. very little more than the 
ſingle weight of the ſtone to ſur- 
mount. 

A. AncAzti-plenift had expected, 
that you would have obſerved, that 
the difficult ſeparation of the Mar- 
bles in the open Air does rather prove, 
that there may be a Facwm, than 
that there can be none. For 1n cafe 
the Air can ſucceed as faſt at the ſides 
as the divulſion is made, a Facuif 
may demand, whence comes the dif: 
ficulty of the ſeparation 2 And if the 
Air cannot fill the whole room made 
for it by the ſeparated Marbles at the 
{ame inftant they are forc'd aſ{under, 
how is a Yacwm avoided for that 
time , how ſmall ſoever, that 1s ne- 
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ceſſary for the Air to paſs from the 
edges to the middle of the room newer 
_ Iy mader 7 
B. What the Pleniſts will ſay to 
your Argument I leave them to con- 
| fider; but I preſume, they will be 
| able togtive amore plauſible account 
of the Phznomenon we are treating 
of, than is given by Mr. Hobbes. L 

4. What induces you to diſlike 
his Explicatian of it © 

B., Two things; the ane, that I 
think the Cauſe he aſſigns impro- 
bable; and the other, that I think a+ 
nother,that 15 better, has beea aſlign'd 
already, | 

And firftf, whereas Mr. Hobbes te- 
quires to the Divulſion of the Mar- 
bles a force great enough: ro fur: 
mount the hardneſs of the ſtone, 
this is aſſerted gratis, which it ſhould 
fiot be, finceir ſeems very uaglikely., 
that the weight of ſo few pounds as 
will ſuffice to ſeparate two coherent 
Marbles of -about an Inch, for 1in- 
tance, in Diameter, ſhould be able 
to ſurmount the hardneſs of ſuch ſold 

-B 2 ſtones: 
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ſtones as we uſually employ 1n this 
Experiment. And though it be ge- 
nerally judg'd more ealie to bend, 
if it may be, or break a broader piece 
of Marble cteres paribus, than a much 
narrower ; yet, whereas neither T, 


nor any elſe that Iknow, nor I be- | 


lieve Mr. Hobbes, ever oblerv'd any 
difference in the reſiſtance of Mar- 
bles to ſeparation from the greater or 
leffer thickneſs of the ſtones; I find 
by conſtant experience, that , cete- 
r1s paribas, the broadneſs of the cohe- 
rent Marbles does exceedizgly increaſe 
the difficulty of disjoyning them : 
Inſomuch that, whereas not many 
pounds, as I was ſaying , would {c- 
parate Marbles of an Inch, or a leſſer, 
Diameter , when I increaſed their 
Diameter to about four Inches, i 1 
miſlremember not , there were ſeveral 
Men that ſucceſſively try'd to pull 
them aſunder without being able by 
their utmoſt force to effect it. 

- 4, But what ſay you to the Il 
luſtration, thatMr. Hobbes, upon the 


fuppolition of the Worlds Plenitude, 
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gives of our Phaxnomenon by draw- 


ing aſunder the oppolite parts of a 
piece of Wax © 

Z, To me it ſeems an Inſtance 
improper enough. For firſt, the parts 
that are to be divided in the Wax 
are of a ſoft and yielding conliſtence, 
and according to him of a ductile, 
or, if you pleaſe, of a tradtile na- 


\ ture, and not, as the pars of the 


coherent Marbles, very ſolid and hard. 
Next , the parts of the Wax do not 
ſick together barely by a ſuperficial 
contact of two ſmooth Planes , as do 
the Marbles we are ſpeaking of, but 
have their parts implicated , and as 
it were 1ntangled with one another. 
And therefore they are far from a dil- 
poſition to {lide off, like the Marbles, 
from one another, in how commo- 
dious a poſture foever you place 
them. Beſides 'tis manifeſt, that the 
Air has opportunity to ſucceed inthe 
places ſucceſſively deſerted by the re- 
ceding parts of the attenuated Wax , 
but 'ris neither manifeſt , nor as yet 
well proved by Mr. Hobbes , that the 

B 3 Air 
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Air does after the ſame manner ſuc. 
ceed between the two Marbles, 
which, as I lately noted, are not for- 
ced aſunder after ſuch a way, but are, 
4s himſelf ſpeaks, ſever'd in all their 
poinits at the ſame inſtant. 

A. 1 know, you forget not what 
he ſays of the dividing of a hard 
Column into two parts by a force 
ſufficient to overcome the reſiſtance 
of its hardnels. 

B. He does fot here either affirtti, 
that he , or any he can truſt, has 
ſeri the thing done, nor does he give 
bs any fuch account of the wiy 
wherein the Pillar is to be broken, 
whether in an erected, iriclined, of 
horizontal poſture, nor deſcribe the 
particular circumſtances that were 
fit to be mentzion'd in order to the 
folution of the Phzxnomenon. W here- 
fore, *till I be better inform'd of the 
Matter of fadt, I can ſcarce look up- 
on what Mr, Hobbes fiys of the Pil- 
lar, as other than his Conjecture, 
which now I ſhall the rather paſs 
by , not only becauſe the eaſe is dif- 

| fering 
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ferins from that of our poliſh'd 
Marbles ; which are actually diſtin& 
Bodies; and only contiguous in one 
Commiſſure, but alfo,becauſe T would 
haſten to the ſecond reaton of my dil- 
like of Mr. Hobbes's Explication of 
our Phzxnomenon , which 1s, that a 
better has been given already, from 
the pr of # Atmoſphere upon 
all the fuperficial parts of the upper 
Marble ſave thoſe that touch the Plane 
of the lower. 
A. You would have put fair for 
convincing Mr. Hobbes himſelf, ar 
leaſt vous have put him to unuſual 
ſhifts, if you had ſucceeded in the 
*4ttempt you made, among other of 
your Phyſico-Mechanical Expert- 
ments, to digjoyn two coherent Mar- 
bles, by ſuſpending them horizon= 
| nlly in your Pneumarical Receiver, 
and Farueny out the Air that invi- 
ron'd them; for , from your failing 
m that attempt , thongh you ren= 
dred 4 not improbable Reſon of it , 
Mr. Hobbrs took occafion ; in his Dia- 
logue De Natura CAers, to ſpealc fn 
B 4 ſo 
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fo high a ſtrain as this: Nihil iſthic 
erat quod ageret ponds, Experiments 
hoc excogitar: contra opinionem eorum 


qui Vacuum aſſerunt alind argumentum 


fortius aut evidentius non potuit. Nam 
ft duorum coharentium alterutrum ſecun- 
dim eam viam , in qua jacent ipſe con- 
tigue ſuperficies , propulſum eſſet , facile 
epararentur , Aere praximo 1n locum 
rel:Fum ſucceſſive ſemper influente ; ſed 
zllz ita arvellere, ut ſimul totum amit; 
terent contattum , impoſſibile eſt, munda 
pleno. Qporteret enim aut motum fieri ab 
uno termino ad alinm in inſtante, aut du 
corpora eodem tempore in eodem eſſe loco: 

Quorum utrumvy dicere, eſt abſurdum. 
B. You may remember , that 
where I relate that Experiment, 1 
expreſs'd a hope, that, when I ſhould 
be batter accommodated than I then 
was, I might attempt the Tryal with 
proſperous ſucceſs, and accordingly 
afterwards, having got a lefſer En- 
91ne than that 1 ue before, where- 
with the Air might be better pumpt 
out and longer kept out , Icheerfully 
repeated the Tryal. To ſhew gra 
| tnar 
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that when two coherent Marbles are 
ſuſtained horizontally in the Air ; 
the Cauſe, why they are not to be 
forc'd afunder, if they have two or 
three Inches in Diameter , without 
the help of a conſiderable weight , 
is the preſſure I was lately mentio- 
ning of the ambient Air; .I cauſed 
two ſuch coherent Marbles to be ſuſ- 
pended 1n a large Receiver, with a 
weight at the lowermoſt, that might 
help to keep them ſteddy, but was 
very. inconſiderable to that which 
their Coheſion might have ſurmoun- 
ted; then cauſing the Air to be 
pumpt by degrees out of the Recei- 
ver, for a gaod while the Marbles 
ſuck cloſe together , becauſe durin 

that time the Air could -not be 5 
far pumpt out, but that there remai- 
ned enough to. ſuſtain the ſmall 
weight that endeavoured their divul- 
fion : Bur when the Air was further 
pumpt out, at length the Spring of 
the little, but not a little — 
Air, that remained, being grown too 
weak to ſuſtain the lower a 

an 
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2nd its ſimall clog, they did; as I 
expected 5 drop s | | 
A. This will not agtee over-well 
with the confident and triumphant 
expreſſions juſt now recited. -— 
B. I never efivied Mr. Hobbe/'s 
torwardnefs to triumph ; and am cbn- 
tent, his Conjecurts be recommended 
by the confidence that accompanies 
them, if mine be by the ſucceſs that 
follows them. Biit to confifth the 
Explication given by me of our Phz- 
nomenon, I ſhall add, that as the 
laft mention'd Tryal ; which I hat 
ſeveral times occaſion to repeat, 
ſhews, that the cohefion of our two 
contiguous Marbles would ceaſe up- 
on the withdrawing of the preſſure 
cf the Atmoſphere ; fo by another 
Experiment I made, it appears, that 
the ſipervening of that preſſure fuf- 
fied fo cauſe that Cohefion. For, 
in proſecntion of one of the lately 
refitioned Tryals , having found , 
that when: the Receiver was well ex- 
hauſted , two Marbles , though con- 
ſiderably broad, being laid upon one 
ano- 
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another after the requiſite tnanher , 
their adheſion was, if any it all, (6 
ivealt, that the upperttoft would be 
eaſily drawn up from off the dtlier 
we laid them again one iport tlie 
other , and then letting the external 
Air flow into the Receiver, we 
found , according to expeMQition , 
that the Matbles how cohered well, 
ind we could not raiſe the uppermoſt 
but accompanied with the Iower- 
tot. But I am ſenſible, I have de- 
tained you too long upon the fingle 
Experiment of the Marbles : Arid 
though I hope the ſtreſs Mr. Hobbes 
hays on it will plead tny excuſe, yet 
fo make your Patience fone amends, 
hall be che more brief ith the 6rtier 
particulars that reniain to be 60n- 
lider'd in his Dialogue De Pat. And 
twill not be difficult for me to keep 
my promile without ifjuritis my 
Caule, ſince almoſt all theft patricu- 
lats being but the fartie which he his 
already atledged in his Dialogue De 
Natini Ars, and I ſoon aftet ati- 
ſwered ih my Exe# of thit Dia- 

| logue, 
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logue, I ſhall need but to refer you 
to the paſſages where you may td 
theſe Allegations examin'd, ol 
joyning here ſome Refle&tions upon 


thoſe few and {light things, that he | 


has added in his Problems”De Y acwo, 
A. 1 may then, I ſuppoſe, read 
to you the next paſſage to that long 
one, you have hitherto been confide- 
ring, anditis this: Ad Vacunm nun 
revertor : Quas cauſas ſine ſuppoſitione 
Vacuti redajturas es illorum effectunm, qui 
oftenduntur per Machinam illam que 
eſt in Collegio Greſhamenſi * 
B. Machina illa — 
. B. Stop here, I beſeech you, a 

little, that, before we go any fur- 
ther, I may take notice to you of a 
couple of things that will concern 
our. ſubſequent Diſcourſe. 

Whereot the firff is, that it ap- 
pears by Mr. Hobbes's Dialogue about the 
Mr, that the Explications he there 
gave of ſome of the Phxnamena of 
the Machina Boyliana, were directed 
partly againſt the Yirtueſi , that have 
ſince been honour'd with the uy 

_ : 
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of the Royal Society, and partly againſt 
the Author of that Engine, as if the 
main thing therein deſign'd were to 
prove a YVacuwm., And ince he now 
. repeats the ſame explications, Ithink 
itneceſlary to ſay again, that if heei- 
ther takes theSoczety or me for profeſs'd 
Yacaifts, he miſtakes , and ſhoots be- 
ſide the mark, for , neither they nor 
I have ever yet declar'd either for or 
againſt a Vacuum. 

And the other thing I would ob- 
ſerve to you, 4s, that Mr. Hobbes 
ſeems not to have rightly underſtood, 
or at leaſt not to have ſufficiently 
heeded in what chiefly conſiſts the 
advantage, which the Yacwiſ's may 
make of our Engine againſt him : 
For , whereas in divers places he 1s 
very ſolicitous to prove, that. the 
. cavity of our Pneumatical Receiyer 
is not altogether empty, the Vacuiſts 
may tell him, that ſince he aflerts 
the abſolxte plenitude of the World, 
he muſt, as indeed he does, reject 
not only great Vacuities, but alſo 
thoſe very ſmall and interſpers'd 
it ones , 
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ones, that they ſuppoſe ta be 1ater- 
Eepted berween the ſolid corpulcles 
of ather bodies , particularly af the 
Air: $0 that it would not confute 
them to prove, that in our Receiver, 
when moſt diligently exhauſted , 
there is not one great and abſaqlute 
Vacuity, or, as they ſpeak, a Facuum 
goacervatum , lince imaller and difle- 
minated Vacuities would ſerve their 
turn. And therefore they may think 
their Pretenſions highly ftavour'd, as 
by ſeveral particular effects, fo by 
this general Phxnomenon of our En- 
gine, that it appears by ſeveral Cir- 
cumfſtances, that rhe Common or At- 


moſpherical Air , which , before- 


the pump 1s ſet a work, polſeſs'd 
the whole cavity of our Receiver, 
far the greateſt part is by the inter- 


vention'of the pump made to - . 
Air, 


out of the cavity into the open 
without being able, at leaſt for a 
little while, to ger in again; and 
yet it does not appear by any thing 
alledg'd by Mr. Hobbes, that any'o- 
ther body lucceeds to fill _— 

the 
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the plages deſerted by ſuch a qaultitude 
of Aerial corpulcles. | | 

A. If I ghefs aright, by thoſe 
wards, (viz, it appears not by any 
thivg alledg'd by Hr. Hobbes,) you 
deſign to intimate, that you would 
not 1a general prejudice the Plenijfts. 

B. Your conjecture. was . well 
founded : For Ithink divers of them, 
and particularly the Carteſtars ,, who 
ſuppoſe a ſubtile Matter or #ther 
fine enough to permeate glaſs, though 
our common Air cannat do it, have 
nat near fo difficult a task! to avoid 
the Arguments the Vacuiſis ma 
draw from our Edging, as Mr. Hobbes, 
who , without having 'recaurle: to 
the poxoſity of glaſs, whuch indeed 
is 1mpery1ous to. «wer Air, ftrives 
to ſolve the Phenomena, and. prave 
our Receiver to he always perfadtly 
full, and therefore as full atanyane 
time as at any other of common' or 
Atmoſpherical Air, as far as we. can 
judge of his opinion by the tendeney 
or import of his Explications, 

4, Yer, if I wererightly ioform'd 


of 
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of an Experiment of yours,Mr. Hobbe; 
may be thereby. reduc'd either to 

S over. to the Yacuiſts, or to ac- 
knowledge ſome Atherial or other 
matter more:{ubtil than Air, andcs 
pable of paſſing through the pores 
of glaſs; and therefore, to ſhew your 
ſelf. impartial between the Vacuiſts 
and their Adverfaries in this Contro- 
verlie, I hope you will not refuſeto 
gratifie. the Pleniſfs by giving your 
triends a more particular account of 
the Experiment. - 

B, I know which you mean, and 
remember it very well. For, though 
I long fince devis'd it, yet having 
but the other day had occaſion to 
peruſe the Relation I writ down 
one of .the. beſt Tryals, I think | 
can repeat it, almoſt. in the very 
words, which, if I miſtake not, 
were thelc : W 

There was taken a Bubble of thin 
. White glaſs, about the bigneſs of: 

Nutmeg, with a. very ſlender ftem, 
of about four or five Inches long, 
and of the bigneſs. of a Cs qa 

The 
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The end of the Quill being held in 
the flame of a Lamp blown with a 
pair of Bellows, was readily and well 
feal'd up, and preſently the globous 
part of the glaſs, being held by the 
ſtem, was kept turning in the flame, 
ill it was red hot and ready to melt ; 
then being a little removed from _ 
the flame, as the included Air be- 
gan to loſe of its agitation and ipring, 
the external Air manifeſtly and con- 
iderably pre(S'd in one of the ſides of 
the Bubble. But the glaſs being a- 
gain, before the cold could crack it, 
held as before 1n the flame, the ra- 
fed Air diltended and plump'd up 
the Bubble ; which being the iecond 
time remov'd from the flame , was 
the ſecond time comprels'd, and , 
being the third time brought back 
to the flame , ſwell'd as betore, and 
remov'd, was again comprels'd , (et- 
ther this time or the latt by twodt- 
[tin& cavities, )'till ar length, having 
latisfied our ſelves , that the included 
Air was capable of being condens'd 
or dilated without the 1ngrels or 

carcts 
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egreſs of Air (properly ſo called) we 
held the Bubble ſo long in the flame, 
ſtrengthen'd by nimble blaſts , that 
not only it had 'its ſides plump'd 
up, but a hole violently broken in 
it by the over-rarified Air, which, 
together with the former watchful- 
neſs, we imploy'd from time to time 
to diſcern if it were any where 
crackt or perforated , ſatisfied us that 
it was till then intire. 

A. 1 confeſs, I did not readily 
conceive before, how you could, (as 
I was told you had,) make a folid 
Veſlel , wherein there was no danger 
of the Aires getting in or out, whole 
cavity ſhould be ſtill poſſeſt with the 
ſame Air, and yet the Veſlel be made 
by turns bigger and leſſer. And, 
though I preſently thought upon a 
well ftopt bladder,yet I well forefaw, 
that a diſtruſtful Adverſary might 
make ſome Objections, which are by 
your way of proceeding obviated , 
and the Experiment agrees with your 
Doctrine in ſhewing , how imper- 
vious we may well think your thick 

Paeu- 
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Pneumatick Recetvers are to common 
Air, fince a thin glaſs Bubble, when 
its pores were open'd or relax'd by 
flame, would not give paſſage to the 
Springy particles of the Air , though 
violently agitated ; for if thoſe par- 
ticles could have got out of rhe pores, 
they never would have broke the 
Bubble, as at length a more violent 
degree of Heat made them do; nor 
probably would the Compreſſion , 
that afterwards inſ{ued of the Bubble 
by the ambient Air, be checkt near 
ſo ſoon, if thoſe Springy Corpulcles 
had not remained within to make the 
reliftance, Methinks, one may hence 
draw a new proof of what Iremem- 
ber you elſewhere teach, that the 
Spring of the Air may be much 
{trengthen'd by Heat. For, in our 
caſe, the Spring of the Air was there- 
by inabled to expand the compreſt 
glaſs, it was imprifon'd.in, in ſpite 
of the reſiſting pretlure of the exter- 
nal Air, and yet, that this preſſure 
was conſiderable, appears by this , 
that the weight of ſo {mall a Column 

G4 of 
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of Atmoſpherical Air, as could bear 
upon the Bubble, was able to preſs 
in the heated glaſs, in ſpite of the re- 
ſiſtance of its tenacity and arched fi- 
Sure. 

B. Yet that which I mainly de- 
fign'd in this Experiment was, (if 
I were able) to ſhew and prove at 
once, by an Inſtance not lyable to the 
ordinary exceptions , the true Nature 
of Rarefaction and Condenſation, at 
leaſt of the Air. For, to ſay nothing 
of the Peripatetick Rarefaction and 
Condenſation, ſtrily ſo call'd, which 
I {cruple not todeclare, I think to be 
phylically inconceptible or impoſſi- 
ble; 'tis plain by our Experiment, 
that, when the Bubble. after the Glaſs 
had been firſt thruſt in towards the 
Center, was expanded again by heat, 
the included Air poſſeſ*4 more room 
than before, and yet it could pERey 
fil no more room than formerly, eac 
Aerial Particle taking up, both before 
and after the heating of the Bubble, 
a portion of ſpace adequate to its own 
bulk ; ſo that in the Cavity of the 

expan- 
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expanded Bubble we muſt admit 
cither Vacuities interſpers'd between 
the Corpulſcles of the Air, or that 
ſome fine Particles of the Flame, or 
other ſubtil matter , came in to fill up 
thoſe Intervals, which matter mult 
have enter'd the Cavity of the Glals 
at its pores: And afterwards, when 
the red-hot Bubble was removed from 
the flame, it is evident, that, ſince 
the groſler particles of the Air could 
not get through the Glaſs, which 
they were not able to do, even when 
vehemently agitated by an ambient 
Flame, the Compreſſion of the Bub- 
ble, and the Condenſation of the Air, 
which was neceſlarily conſequent up- 
on it, could not, ſuppoſing the Ple- 
nitude of the World , be performed 
without ſqueezing out ſome of the 
{ubtil matter contained in the cavity 
_ of the Bubble, whence it could not 
iſſue but at the pores of the Glaſs. 
But I will no longer detain you from 
Mr. Hobbes his Explications of the 
Machina Boyliana ; to the firſt of which 
you may now, if you pleaſe, advance. 
| C 3 A. The 
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4. The paſſage I was going to 
read, when you interrupted me, 
was this : 

B. wHachinailla eoſdem effect us pro- 
ducit, quos produceret in laco non magno 
magnus incluſus vents. 

A. Quomodoingreaitur ſtuc Vent? 
HM achinam noſti Cylinarum ecjje cavum, 
aneum, in quem protruaitur Enlinarus 
alius folidus lignens , corto tectus, (quem 
ſuftorem dicun) ita exquiſite CONSTHERS, 
ut ne minimus quidem Aer inter corium 
e* 4s tntrare (ut putant) poſſtt. 

B. Scio, & quo Sictor fawilins in- 
truai poſſit , foramen quoadam oft 1n ſu- 
perior parte Cylinart , per qued CAr 
(qu ſuctoris ingr efſum alioqu? impeaire 

pefſut) emittatur, Quod foramen aperire 
ſuns > clandere quoties uſus pojtalat, 
Eſt etiam 11 Cyltnart CAUL jo ſum) 
aatus aditus Aeri in globum concavum 
Vitreum , quem ctian adituns claviculd 
obturare & aperire poſſunt quities volunt, 
Denique in glebo vitreo ſumms relinqui- 
tur foramen ſatis amplum, (clavicula item 
clandendum & recludendum) ut in illum 
gue volunt mmmittere poſ{int, experienal 
FAnsd, -." -Þ« T6 
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B, The imaginary wind to which 
Mr, Hobbes here aſcribes the effects of 
our Engine, he formerly had recourſe 
to in the 13* page of his Dzalvgue , 
and I have tifficiently anſwer'd that 
paſſage of it in the 45** and 46th pa- 
ges of my Examen , to which 1 there- 
' tore refer you. 

A. T preſume, you did not over- 
look the compariſon Mr. Hobbes an- 
nexes to what I laſt read out of his 
Problems , ſince he liked the conceit 
ſo well, that we meet with it 1n this 
place again, though he had formerly 
printed it in his Dialogue De Natura 
Aeris, The words (as you fee) are 
theſe : Tota denique Machina non mul- 
tum differt , ſi naturam ejius ſpettes, 4 
Sclopeto ex Sambuco, quo pueri ſe ae- 
leftant , imitantes Sclopetos nulitum, nift 
quod major ſit, e# majori arte fabricat#s, 
& plurss conſtet. 

B, 1 could ſcarce, for the reaſon 
you give, avoid taking norice of it, 
And if Mr. Hobbes intended it for a 
prece of Ralliery,I willingly let it pals, 
and could eafily forgive him a more 

4 conlt 
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conſiderable attempt than this, to be 
reveng'd on an Engine that has de- 
ſtroyed ſeveral of his opinions : But, 
if heſerioully meant to make a Phy- 
ſical Compariſon, I think he madea 
very improper one. For, not to urge, 
that one may well doubt how he 
knows, that in the incloſed cavity 
of his Pot-gun, there 15 a very vehe- 
ment wind, (ſince that does not ne- 
ceſlarily follow from the comprethion 
of the included Air: ) In Mr. Hobbes's 
Inſtrument, the Air, being forcibly 
comprelt, has an endeavour toexpand 
it ſelf, and when it 1s able to ſur- 
mount the reſiſtance of its priſon, 
that part that is firſt disjoyn'd 1s for- 
cibly thrown outwards; whereas in 
our Engine it appears by the paſſage 
lately cited of our Examer , that the 
Air 15 not compreſt but expanded in 
our Receiver, and if an intercourſe 
be open'd , or the Veſlel be not ſtrong 
enough, the outward Air violently 
ruſhes in : Andif the Receiver chance 
to break, the fragments of the glaſs are 
Not thrown outwards, but forced in- 
wards; PS 
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A. So that, whether or no 
Mr, Hobbes could have pitch'd upon 
a Compariſon more ſuitable to his 
Intentions, he might eaſily have im- 
ployed one more ſuitable to the Phe- 
mmena, 

B. TIpreſume, you will judge it the 
lels agreeable to the Phznomena, if 
[ here ſabjoyn an Experiment, that 
poſſibly you will not diſlike , which 
| devis'd to fhew, not only that in 
our exhauſted Recetvers there is no 
ſuch ſtrong endeavour outwards, as 
moſt of Mr. Hobbes's Explications of 
the things that happen 1in them are 
built upon, but that the weight of 
the Atmoſpherical Air, when 'tis not 
reliſted by the counterpreſſure of any 
internal Air, 1s able to perform what 
2weight of many pounds would not 
ſuffice to do. ET 
4. Tfhallthe more willingly learn 
an Experiment to this purpoſe; be- 
cauſe 1n your Receivers, the rigidity 
of the glaſs keeps us from ſeeing, by 
any manifeſt change of 1ts figure, 
whether, if it could: yield without 
rad © roma: breaking. 
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breaking, it would be preſs'd in, as 
your Hypotheſis requires. 

B, The delires 'to obviate that 
very difficulty , for their ſatisfaQtion, 
that had not yet penetrated the 
grounds of our Hyporheſis, made me 
think of employing, inſtead of 
Receiver of Glafs., one of a ſtiff and 
tough, but yet ſomewhat flexible, 
Metal. And accordingly having pro- 
vided a new Pewter Porrenger, and 
whelm'd it upſide down upon an Iron 
plate faſten'd to (the upper end of) 
our Pneumatical Pump, we carefully 
faſten'd by Cement the orifice to the 
plate, and though the inverted Vellel, 
by reaſon of its ſtiffneſs and thick: 
neſs and the convexity of its ſuper- 
ficies, were ſtrong enough to have 
ſupported a great weight without 
changing its figure; yet, as ſoon as 
by an exſuction or two the remain- 
ing part of the included Air was 
brought to ſuch a degree of expan- 
fion, that its weaken'd Spring was 
able to afford bur little aſſiſtance to the 
tenacity and firmneſs of the vans, 

the 
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the weight of the pillar of the in- 
cumbent Atmoſphere (which by rea- 
ſon of the breadth of the Veſſel was 
conſiderably wide alſo) did preſently 
and notably: depreſs the upper part 


of the Porringer , both leſſening its. 


capacity and changing its figure ; 
ſ that 1nſtead of the Convex ſurface, 
the Receiver had before, it came to 
a Concave one, which new figure 
was ſomewhat, though not much, 
increaſed by the further withdrawing 
of the included and already rarified 
Air. The Experiment ſucceeded al- 
{vo with an other common Porringer 
of the ſame Metal. Bur in ſuch kind 
of Veſſels, made purpoſely of Iron 
pates, it will ſometimes ſucceed and 
ſometimes nor , according to the Dia- 
meter of the veſſel and the thickneſs 


| of the plate, which was ſometimes 


Itrong enough and ſometimes too 
weak ro relilt the preſſure of the in- 
cumbent Air. And ſometimes T found 
allo, that the veſſel would be thruſt 
in, not at the top but ſide-ways, in 
cale 7hat ſide were the only part that 

were 
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were - made too thin to reſiſt the 
preſſure of the Ambient ; which 
Phznomenon I therefore take notice 
of, that you may ſee, that that poy- 
erful preſſure may be exerciſed late. 
rally as well as perpendicularly. 
Perhaps this Experiment, and that 
I lately recited of an Hermetically 
ſealed Bubble, by their titnels todil- 
' prove Mr. Hobbes's Doctrine, may do 
ſomewhat towards the letting him 
ſee, that he might have ſpar'd that 
not over-modeſt and wary expreſſion, 
where ſpeaking of the Gentlemen 
that meet at Greſham College, (of whom 
T pretend not to be one of the chief) 
he is pleaſed to ſay, Experimenta fa- 
ciant quantum-volunt, miſt Principits k 
tantur meis nihil proficient, But [ct 
us, if you pleaſe, paſs on to what 


he further alledges to prove, that 


the ſpace in the exhauſted Receiver, 
which the Vacuiſts ſuppole to be partly 
empty, 1s full of Air. (Fae (fays 
A.) ft ſuttor trudatur uſque ad fundum 
Cylinari nt , obturenturque foramin, 
Seextarom eſſe, dum ſucker rerrabita, 
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locum in Cylindro cavo relittum fore va- 
enum. Nam ut in locum ejuts ſuccedat 
Aer, eft impoſſebile, To which B. an- 
ſwers, Credo equidem, ſuctorem cum Cy- 
lindri cavi fſuperficie ſatis arite cohe- 
rere ad excludendum firamen & plu- 
mam , 10 antem Aerem neque Aquam, 
Cogita enim , quod non ita accurate con- 
ornerent , quin unaiquaque interſtitium 
relinqueretur,” quantum tennuiſſimi capills 
capax eſſet, Retratto ergo ſuctore, tan- 
tum impelleretur Aeris, quantum viripus 
ulis comventret quibus Aer propter fucto- 
1% Retradtionem reprimitur , idque ſine 
omni atfficultate ſexſibili, Quanto at- 
tem interſtitium illud minus eſſet, tan- 
tum ingrederetur Aer velocins : Kel fo 
untattus fit , ſed non per omnia punita , 
etiam tunc intrabit Aer , moas ſuctor ma- 
jre vi retrahatur. Poſtremd , etſi con- 


| latins ubique exaCtifſimus fit , vi tamen 


ſatis autt4 per cochleam ferream , tum 
(rium cedet , tum ipſum es; atque ts 
quoque ingredietur Aer. Credin tt, 
poſſubile eſſe dnas ſuperficies ita exatte 
componere , ut has compeſitas efſe ſupps- 
aunt illi; ant corium ita durum efſe , 

"EF 
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ut Aeri, qui Cochlee ope incutitur , nijil 
omnino cedat ? Cortum quanquam opti 
mum admittit aquam , ut ipſe ſeis, | 
forte feciſti unquam iter vento & pluvu 
vou©- x; and, Jtaque dubitare my 
potes , quin retrattus Suttor tantum Ae. 
ris in Cylindrum adeoque in iþſuns Rec. 
piens incutiat, quantum ſuffictt ad locun 
ſemper relickum perfecte implenduy. 
Effects ergo, qui oritur a Retradtion: 
ſuctoris, alins non eft quam ventus, 
ventus ( inquam ) vehementiſſimus , qui 
mngreditur undiquaque inter Suttoris ſt 
perficiem convexam , & Cylindri anti 
concavams ,- proceaitque (vers claviculi) 
zn cavitatem globi Vitrei, eve (ut vocatm) 
Reciptentis. 

The Subſtance of this Ratiocins- 
tion having been already propos'd by 
Mr. Hobbes in his Dialogue of the 
Air, the 11** page, I long ſince an: 
ſwer'd it in the 3oth and ſome of the 
following pages of my Examer ; and 
therefore I ſhall only now take notice 
7x trauſitu of ſome {light whether ad- 
ditions or variations, that occur in 


what you have been reading, And, 
ff 
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frft, 1 ſee no probability in what he 
gratis afſerts , that ſo thick a Cylinder 
of Braſs, as made the chief pare of 
the pump of our Engine, ſhould yield 
to the Sucker , that was mov'd up 
and down in it , though by the help 
of an Iron rack; and whereas he 
adds, that the leather, that ſurrounds 
the more ſolid part of the Sucker, 
would yield to ſucha force ; it ſeems, 
that that compreſſion of the leather 
ſhould by thruſting the ſolid parts in- 
to the pores make the leather rather 
leſs than more fit to give paſlage to 
the Air; nor wonld it however fol- 
low, notwithſtanding Mr. Hobbes's 
Example, that, becauſe a Body ad- 
mits Water, it muſt be pervious to 
Air: For 1 have ſeveral times, by 
wayselſewhere taught , made Water 
penetrate the pores of Bladders, and 
yet Bladders reſiſt the paſſage of the 
Air ſo well, that even when Air in- 
cluded in them was ſufficiently rari- 
hed by Heat, or by our Engine, it 


was neceſſary for the Air to break 


them before it could get out, which 
would 


| 
| 
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would not have been, if it could 
have eſcap'd through their pore, 
What Mr. Hobbes inculcates here 1. 
gain concerning his vertus vehemen. 


7iffimus, you will find anſwer'd in the | 


place of my ExamerT lately directed 
yOu tO. 

A. We may then proceed to 
Mr. Hobbes's next Explication , which 
he propoſes in theſe terms : 

A. Canſam video nunc unins ex Mi 
chine mirabilibus , nimirum cur Suftar, 

poſtquam eſt aliquatenus retractus & de: 
inde amiſſus, ſubito recurrit ad Cylindri 
ſummitatem., Nam Aer , quivi 714811 
fuit impulſus , rurſus per repercuſſionem 
ad externa vi eadem revertitur. 

B. cAtque hoe quidem Argumenti 
ſatis eſt etiam ſolum , quod locus @ ſuttore 
reliftus non &ft Vacuus, Quid enim aut 
attrahere aut impellere ſuctorem potuit 
ad locum illum unde retrattus erat, ſi 
Cylinarus fuiſſet vacuus ? Nam ut Aeris 
pondus aliquod id efficere potuiſſet , fal- 
ſum eſſe ſatis ſupra demonſtravi ab ta 
quod Aer in Aere gravitare non potef. 
Noſti etiam, quod cum & recipiente 

Aerem 
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Aerem omnem (ut illi loquuntur) exege- 
Tint , poſſunt tamen trans witrum id 
wod intus fit videre , & ſonum , ſi quis 
at, inde audire, 1d quod ſolum, etſ 
 mullum alind Argumentum eſſet (ſunt 
autem multa,) ad probaydum , nullum 
eſſe in Recipiente Vacuum, abunae ſufficit., 
B, Hereare ſeveral things joyn'd 
together , which the Author had be- 
fore ſeparately alledg'd in his often- 
mention'd Dialogue. The firſt 'is, 
the Cauſe he aſſigns of the aſcenſion 
of the Sucker . forcibly depreſt to the 
bottom of the exhauſted Cylinder , 
and then let alone by him that pumpr ; 
to which might be added, that this 
alcen{ion ſucceeded, when the Sucker 
was clogg'd with an hundred pound 
weight. This Explication of Mr. Hobbes 
you will find. examin'd in the 33*> 
and 39*, and ſome enſuing pages of 
my Diſcourſe. And as to his deny- 
ing, that the weight or preſſure of 
the Air could drive up the Sucker in 
that Phznomenon , becauſe the Air 
does not weigh in Air, we may ſee 
the contrary largely proved in divers 
places 
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places of my Examen , and more par- 
ticularly and expreſly in the four firſt 
pages of the third Chapter. And 
whereas he ſays in -the laſt place, 
that the viſibility of Bodies included 
in our Receivers, and the propaga- 
tion of Sound, (which, by the way, 
1s not to be underſtood of all Sound 
that may be heard, though madein 
the exhauſted Receiver,) are alone 
ſufficient Arguments to prove no YJ«- 
cum : T have conſlider'd that paſſage 
in the anſwer I made to the like alle- 
gation in the 45* page of the Exa- 
eu; and ſhall only obſerve here, 
that, fince the Yacuiſts can prove, 
that mueh of the Air is pumpt out 
of the exhauſted Receiver, and will 


pretend, that, notwithſtanding many 


interſpers'd Vacuities; there may be 
in the Receiver corporeal ſubſtance 
enough to tranſmit Light and ftron- 
ger Sounds , Mr. Hobbes has not per- 
torm'd what he pretended, if he have 


but barely proved, that there may 


be Subſtances capable of conveying 
. Light and Sound 1a the cavity of our 
| | Re- 
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Receiver, ſince he triumphantly af 
ſerts, Nallum eſſe in Recipienti Vacuum, 
But we may leave Mr. Hobbes and his 
Adverſaries to diſpute out this point , 
and go 0n to the next paſſage. 

A. Which follows 1in theſe words: 

Ad itlud autem , quod fe WV, eſtca al;s 
quatenus inflata in Recipiente includarar, 
paulo poſt per exutFionem aeris inflatur ve- 
hementius &+ dirumpitur, quid reſponaes ? 

B. Adotuspartium Aeris undiquaque 
concurrentium velocifſumus & per concar- 
ſum 12 ſpatiis breviſſimis numeroque in- 
finitis gyrationis weliciſſume veſicam in 
locts innumerabilibus ſimul c* vi magna, 
mnſtar totidem terebrarum , penetrat , 
praſertim ſi veſica , antequam immitta- 
tur , quo magis reſiſtat aliquatenus in- 
flata ſit. Poſiquam autem Aer penetrans 
ſemel ingreſſus eſt , facile cogitare potes, 
quo patto deinceps veſicam tender , & 
tandem Trumpet. Verum ſt antequam 
rumpatur, verss claviculd, Aer externms 
admittatur, videbis veſicam propter vehe- 
mentiam motus temperatans diminuts 
tenſione rugoſtorem, Nam 1d quoque ob- 
ſervatum-eſt, Fam ſi hac, quam aix1i , 
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cauſa minus tihi videatur veriſimilis, 
wide an th aut alits quicungque imaginari 
poteſt, quopatto veſica diftendi & rumpt 
peffit a viribus Vacu , ideft, Nihili, 

B. This Explication Mr. Hobbes 
gave us in the 19*: page of his Dia- 


ogue De Natura Aeris, and you may. 


find it at large confuted in the latter 
part of the third Chapter of my Exa- 


mer. Nor does, what he here ſays 
in the cloſe about the Yzres Facui or 


Nthil: , deſerve to detain us, ince 
there 1s no reaſon at all, that the 
Vacuiſts ſhould aſcribe to nothing a 
power of breaking a Bladder, of 
whoſe rupture the Spring of the in- 
cluded Air ſupplies them ſo eaſily 
with a ſufficient Cauſe, 

 Aﬀter what Mr. Hobbes has ſaid of 
the breaking of a Bladder , he pro- 
ceeds to an Experiment which he 
judges of affinity with it, and his A- 
=o having propos'd this Que- 
10n : 


Unde fit ut animalia tam cito, ni- 


mirum ſpatio quatuor minutorum hore 
in reciprente interficiantur ? 


For 
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For anſwer to it our Author fays : 

B. Nonne animalia ſic incluſa in- 

unt in Pulmones _Aerem vehementiſ- 
ſme motum? Quo mtu neceſſe eſt ut 
tranſitus ſanguinis ab uno ad alterum 
vrais ventriculum interceptus, non mult 0 
poſt ſiſtatur. Ceſſatio autem ſanguinis, 
Mors eft. Poſſunt tamen animalia ceſ- 
ſante ſanguine reviviſcere , ſi Aer ex- 
ternus ſatis mature intromittatur , vel 
pſa in Acrem temperatum , antequam 
refrixerit ſanguis, extrahantur. 

This Explication is . not probable 
enough, to oblige me to add any 
thing about it to whar I have ſaid 1n 
the 49 and the two following pages 
of my Exames ; eſpecially the moſt 
vehement motion, aſcrib'd to the Air 
in the Receiver, having been before 
proved to be an Imaginary thing. 
You may therefore, it you pleaſe, 
take notice of the next Explication. : 

[1dem Aer (lays he) 77 Recipiente 
Carbones ardentes extinguit , (ed && iIli,, 
ft, dum ſatis calidi ſunt , eximantur, re- 
lucebunt, ' Notifſumum eſt, quod in fodie 
ms Carbonum terreornm (cujus rei ex- 
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perimentum ipſe vidi) ſepiſſime e late- 
ribus fovee ventus quidam undiquaque 
exit, qus foſſores interficit ignemque 
extinguit , qui tamen YeuUmiſcunt þ 
ſatis cito ad Aerem liberum extrahan- 
tar,] 
This Compariſon which Mr. Hobbes 
here ſummarily makes, he more fully 
difplay'd 1n his Dialogue De Natura 
eerris, and I conliderd, what he 
there alledg'd, in the 52t* page and 
the two next of my Examern. And, 
thoughT will not contradict Mr.Hobbes 
in what he hiſtorically aſflerts in this 
paſſage , yet I cannot but ſomewhat 
doubt, whether he mingles not his 
conjecture with the bare matter of 
fact. For, though Ihave with ſome 
curioſity viſited Mines in more places 
than one, and propos'd Queſtions to 
Men that have been converſant in 0- 
ther Mines, both elſewhere and 10 
England (and particularly in Derbyſhire 
where Mr. Hobbes lived long ,) yet 1 
could never find, that any ſuch odd 
and vehement wind, as Mr. Hobbes 
aſcribes the Phznomenon to , had 


been 
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been by them obſerved to kill the 
Diggers, and extinguiſh well-lighted 
Coals themſelves : And indeed, it 
ſeems more likely , that the damp, 
by its tenacity or {ome peculiarly ma- 
lign quality, did the miſchief , than 
2 wind, of which I found not any 
notice taken , eſpecially ſince we lee, 
what vehement winds Men wall be 
able to endure for a long time, with- 


out being near-kill'd by rhem; and 


that it ſeems very odd, that a wind , 


that Mr. Hobbes does not obſerve to 


have blown away the Coals, that 
were let down, ſhould be able (in- 
ſtead of Kindling them more fiercely) | 


_ to blow them ozz. 


A. The laſt Experiment of your 
Engine, that your Adverſary men- 
tions in theſe Problems, is deliyer'd 
in this paſſage : | 

A. Si phialam aque in Recipiens 
aimiſeris, exucto Aere bullire videbis as 
quam. Quid ad hoc Reſpondebis ? 

B. Credo ſane in tanta Aeris moti- 
tatione ſaltaturam eſſe aquam, ſed ut 
calefiat nondum andjvi Sed imagina- 
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bile non eft, Saltationem llama Vacuo 
naſci poſle. 
B. This Phenomenon he likewiſe 
took notice of, and attempted to ex- 
licate in his above-mention'd Dia- 
ogue, which gave me occaſion in 


the 464 and 47 pages of my Ex | 


2722, to ſhew how unlikely *tis, that 
the -vehement motion of the Air 
ſhould be the cauſe of it; but he 
here tells us, that 'tis not 1magina- 
ble, that this dancing of the water 
(as he is pleas'd to call it) proceeds 
from a vacumm, nor do I know any 
Man that ever pretended , that a va- 
cuum was the efficient cauſe of it, 
But the Yacuiſts perhaps will tell him, 
that, though the bubbling of the 
water be not an effec? of a vacuum, 
it may be a proof of it againſt him, 
for they will tell him, that it has been 
formerly proved, that a great part of 
the Atmoſpherical Air is by pumping 
remov'd out of our *exhauſted Re- 
cetver, and conſequently can no more, 
as formerly, preis upon the ſurface 
of the water, Nor does Mr, Hobbes 

ſhew 
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ſhew what ſucceeds in the room of 
it ; and therefore it will be allowable, 
for them to conclude againſt him 
(though not perhaps againſt the Car- 
teſtans) that there are a great many 
interſpers'd Vacuities left in the Re- 
| ceiver, which are the occaſion, though 
not the proper efficient cauſe, of the 
Phzxnomenon. For they will ſay , 
that the Springy Particles of the yet 
included Air, having room to unbend 
themſelves in the ſpaces deſerted by 
the Air that was pumpt . out, the 
Aerial and Springy Corpulcles, that 
lay conceal'd in the pores of the wa- 
ter, being now freed from the wonted 
preſſure that kept them coil'd. up in 
the liquor, expanded themſelves 1in- 
to numerous bubbles, which , be- 
| Cauſe of their comparative lightnels, 
are extruded by the water , and ma- 
ny of them appear to have riſen from 
the bottom of it. And Mr. Hobbes's 
vehement wind , to produce the ſe- 
veral Circumſtances of this Experi- 
ment , mult be a laſting one. . For, 
after the agitation of the Moot 

een 
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been quite left off, provided the ex. 
ternal Air be kept from getting in, 
the bubbles will ſometimes continueto 
riſe for an hour after. And that which 
agrees very well with our Explication 
and very ll with that of M* Hobbes's, 
is, that, when by having continued 
to pump a competent time, the wa- 
ter has been freed from the Aerial 
particles that lurk'd in it before, 
though one continue to pump as lu- 
ſtily as he did, yet the water will 


not at all be cover'd with bubbles as 


it was, the Air that produc'd them 
being ſpent; though, according to 
Mr. Hobbes's Explication , the wind 
in the Receiver continuing, the dance 
of the water ſhould continue too. 

A. I eaſily gheſs, by what you 
have faid already, what you may 
ſay of that Epiphonema wherewith 
Mr. Hobbes (in his 18h page) concludes 
the Explications of the Phxnomena 
of your Engine, ['Spero jam te cer- 
zum eſſe, ſays he, nullum eſſe Machine 
ellis Phenomenen, quo demonſtrari poteſt 
ullum in Univerſo locum dari corpore onnt 
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B, If you ghelſs'd aright , you 
gheſs'd that I would fay , that as to 
the Phxnomena of my Engine, my 
buſineſs was to prove, that he had 
not ſubſtituted good Explications of 
them in the place of mine, which 
he was pleaſed to reject. And as for 
the proving a Yacumm by the Phe- 
nomena of my Engine, though Ide- 
clar'd that was not the thing inten- 
ded, yet I ſhall not wonder, that 
the Facu;ts ſhould think thoſe Pha- 
nomena give them an advantage a- 
gainfſt Mr. Hobbes, For, though in 
the paſſage recited by you he ſpeak 
more cautiouſly than he 15 wont to 
do, yet, by what you may have al- 
ready obfery'd in his Argumentations, 
the way he takes to ſolve the Phea- 
nomena of our Engine, is by con- 
tending, that our Receiver , when 
we lay it 1s almoſt exhauſted, is as 
full as ever (for he will have it per- 
fealy full,) of common Air ; which 
1s 2 conceit ſo contrary to I know 
not how many Phznomena, that 1 


donot remember I have met with or 
heard 
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heard of any Naturaliſt , whether 
Vacuiſt or: Plenift, that having read 
my Phyſico-Mechanical Experiments 
and his Dialogue, has embrac'd his 
Opinion. 

A. After what you have ſaid, 
will not trouble you with what he 
ſubjoyns about Yacunm in general, 
where having made his Academian 
ſay, [Mundum ſeis finitum eſſe , & per 
Conſequens vacuum eſſe oportere totum 
zllua Spatium quod eſt extra mundum in- 
finitum. Quid impedit quo minus Ut 
cunm illud cum Aere mundanopermiſcea- 
zur? ] He anſwers: De rebus trasſ- 
mundanis nihil ſero, For T know, that 
it concerns not you to take notice 
of it. But poſſibly the Yacuifts will 
think, he fathers upon them an 1m- 
propriety they would not be guilty 
of, making them ſpeak, as if they 
thought, the wltra-mundan Vacuum 
were a real Subſtance that might be 
brought into this World and mingled 
with our Air. And ſince, for ought 
T know, Mr. Hobbes might have 
ſpar'd this paſſage, if he had not de- 
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fgn'd it ſhould introduce the ſligh- 
ting anſwer he makes to it, I ſhall 
add, that by the account Mr, Hobbes 
has given of ſeveral Phznomena 
within the World, *tis poſſible, that 
the Vacuilts may believe his Profeſ- 
lon of knowing nothing of things 
beyond 1t. | | 

After the Experimenta Boyliana (as 
your other Adverlary calls them; ) 
Mr. Hobbes proceeds to the Torricel- 
lian Experiment , of which he thus 
diſcourles : 

A. Quid de experimento ceaſes Tor- 
riceliano , probante Vacuum per CArgens 
tum vivum hoc modo : eft in ſeq. fignra 
ad A, peluss ſive alind vas, &F'in e0 
Argentum Vivum uſque ad B ; eft au- 
tem C D tubus vitrews concaum reple- 
tus quoque Argento vivo, Hunc tubum 
þ digito obturaveris erexeriſque in vaſe 
A, manumque abſtuleris , deſcendet Ar- 
gentum Vivum 4 C , verim 202 effun- 
detur totum in pelvim , ſed ſiſtetur in di- 
flantia quadam, puta in D. Nonne ergo 
neceſſarium eſt, ut pars tubi inter C & 
D fit vacua? Non enim puto negabis 

quin 
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quir ſuperfictes tubi concava & Argent 
wtvi togvexa ſe mutuo exquiſitiſſmi 


contingant. 
B. Ego neque nego contattum, nequ 
vim Conſequentiz intelligo, 


By which paſſage it ſeems that he 


fill perfifts in the ſolution of this | 
Experiment , which he gave in his | 


Dialogue De Natura Aeris, and for- 
merly did, for the main, etther pro- 
poſe, or adopt, in his Elements of 
Philoſophy. Fe 
B. This opinion or explication of 
Mr. Hobbes IT have, as far as concerns 


me, conſider'd in the 36**, and fome | 


inſuing pages, of my Examen, to 

which it may well ſuihce me to refer 

you. But yet let me take notice of 
what he now alledges: 

B. $S: quis (lays he) 7 <Argentum 
uiuum , quod in vaſe eft, veſicam in 
mer ſerit inflatam, nonne illa amotd mans 
emerget f 

A. Ntacerte, etfi eſſet veſica ferret 
vel ex materia quacunque preter Anrm 

B, Files ipituy ab Aere penetran 
poſſe Argentum vivnm. 

, A, Etian, 
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A. Etiam, & quidem lll ips4 wi 


quam 2 pondere accipit Argenti vivy, 


I confeſs this Allegation did a little 
ſurprize me: It concern'd Mr. Hobbes 
to prove, that as much Air, as was 
diplac'd by the deſcending Mercury, 


did at the orifice of the Tube, im- 
| mers'd in ſtagnant Mercury, inviſibly 


aſcend to the upper part of the pipe. 
To prove thts hetells us , that a blad- 
der full of Air being depreſs'd: in 
Quickſilver, will, when' the hand 
thatdeprels'd it is remov'd,be ſqueez'd 
up by the very weight of the Mer- 


_ cury, whence it follows, that Air 


may penetrate Quickſilver. But I 
know not , who ever deny'd, that 
Air inviron'd with Quickſilver may 
thereby be ſqueez'd upwards; but, 
lince even very {mall bubbles of Air 
may be ſeen to move in their paſſage 
through Mercury, I ſee not, how 
this Example will at all help the Pro- 
poſer of it. For 'tis by meer acci- 
dent, that the Air included in the 
bladder comes to be buoy'd up, be- 
cauſe the bladder it felf is ſoz and if 

It 


62 -< Inimadverſions upon 


it were filld with Water inſtead of 
Air, or with Stone inſtead of Water, 
it would neverthelels emerge, a; 
himſelf confeſſes it would do, if it 

' were made of Iron, or of any Matter 
beſides Gold , becauſe all other Bo- 
dies are lighter 7» ſfpecie than Quick: 
ſilver. : But ſince the emerſion of the 
bladder is manifeſt enough to the 
ſight, I ſee not how it wall ſerve 
Mr. Hobbes's turn, who 15s to prove 
that the Air gets into the Torricel. 
lian Tube inviſibly , ſince *tis plain, 
that even heedful obſervation can 
make our Eyes diſcover no ſuch tra- 
jection of the Air; which (to add 
that inforcement of our Argument) 
mult not only paſs unſeen through the 
ſuſtained Quickſilver , but muſt like- 
wiſe unperceivedly dive, in ſpite of 
its comparative. lightneſs , beneath 
the ſurface of the ponderous ſtagnant 
Mercury, to get 1n at the oritice of 
the eredted Tube. But let us, if you 
pleaſe, hear the reſt of his Diſcourk 
about this Experiment. 


A. Though it be ſomewhat pet 
| ix, 


y 
4 
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lix, yet, according to my cuſtom ht- 
therto, I will give it you verbatim. 

B. Simul atque CArgentum Vivum 
deſcenderit ad D, altius erit in vaſe A. 
quane ante, nimirum plus erit CArgentt. 
vivi in vaſe quam erat ante deſcenſum ,. 
tanto quantum capit pars tubi Q, D. 
Tanto quoque mins erit Aeris extra Fh- 
bum quam ante erat. Ille autem Aer. 
qui ab Argentowvivoloco ſup extruſus eſt, 
({xppoſut4 univerſt plenitudint): qua abire 
poteſt niſt ad eum locum, qui in'tubo inter. 
C&D & deſcenſucArgenti vivi relin- 
quebatur ?. ſed qui, inquies, v14 in it- 
lum locum ſucceſſurus eſt? Qua, niſt per 
ipſum corpus Argents vivs Aerem urgen- 
th? Sicut enim omne grave liquidum, ſut 
ipſucs pondere, Aerem , quenz aeſcendendo 
premit , aſcendere copit (ſi via alta non 
aetur) per ſuum ipſius corpus ; ita quoque 
Aerem quem premit aſcendendo, ( ft via 
alia mou detur) per ſunm ipſins corpus 
tranſire cooit, Manifeſtum igitur eſt j 
ſuppoſiti4 mundi plenitudine poſſe Aerent 
externum ab ipſa gravitate Argenti Vivz 
copt in locum illum inter Cer D. Jtaque 
Phenomenon illud neceſſitates Vacut non 


E aemin- 
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demonſirat. Quoniam autens corpus Ar- 
genti vivi penetrationi, que fit ab Aere, 
non nthil reſiftit , & aſcenſioni Argenti 
uiviinvaſe A reſiſtit Aer ; quando ills 
due reſiſtentie aquales erunt , tune in 
tubo fiftetnr licats Argentum VUiunm: 
atque ibt eſt D.s 

B. In anſwer to this Explication 
T have in my Examer propos'd divers 
things , which you may there meet 
with : And indeed his Explication 
has appear'd ſo improbable to thok 
that have written of this Experi- 
ment. that I have ntnot found it em- 
brac'd by any of them, though, 
when divers of them oppos'd it, the 
Phznomena of our Engine were not 
yet axes. bo Not then needleſly to 
repeat what has been ſaid already, I 
fhall on this occaſion only add one 
—_— , that I afterwards made, 
and it was this: Having made the 
Torricellian Experiment (in a ſtraight 
Tube) after the ordinary way, we 
took a little piece of a fine Bladder, 
and raiſing the Pipe a little in the 


ftagnant Mercury , but not fo high 
as 
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as the ſurface of it, the piece of Blad« 
der was dexterouily conveyed in the 
Quickſilver, ſo as to be applied by 
ones finger to the immerſed orifice of 
the Pipe, withour letting the Air ger 
into the Cavity of it; then the Blad- 
der was tyed very ſtraighr and care- 
tully ro the lower end of the Pipe, 
whoſe orifice (as we ſaid) it cover'd 
before , and then the my being ſlow- 
ly lifted out of the ftagnant Mer- 
cury , the impendent Quickſilver ap- 
pear'd to lean but very lightly upon 
the Bladder, being ſo near an exa& 
Xquilibrium with the Atmoſperical 
Air, that, if the Tube were but a very 
little inclin'd, whereby the gravita* 
tion of the Quickſilver, bezng not 
ſo perpendicular, came to be tome» 
what lefſen'd, the Bladder would 
immediately be driven into the ort- 
fice of the Tube, and to the Eye, 
plac'd without, appear to have ac- 
quir'd a concave ſuperficies inftead 
of the convex it had before. And 
when the Tube was re-erected, the 


Bladder would no longer appear 
E 2 uck'd 


—_— 


=== 4 a << 
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fuck'd in', but be again. ſomewhat 
protuberant. And if, when the 
Mercury in the Pipe was made to de- 
fcend a little below its ſtation into 
the ſtagnant Mercury, if, I fay, at 
that nick of time the piece of Blad- 
der were nimbly and dexteroully ap- 
ply'd, -as before, to the immers'd 0- 
rifice, and faſten'd to the ſides of the 
' Pipe, upon the lifting the Inſtrument 
' out-.of the ſtagnant Mercury , the 
' Cylinder of that Liquor being now 
ſomewhat ſhort of its due height, 
was no longer able fully to counter- 
poiſe the weight of the Atmoſphe- 
rical Air, which conſequently,though 
the Glaſs were held in an erected po- 
ſture, would preſs up the Bladder 1n- 
to the orifice of the Pipe, and both 
make and maintain there a Cavity 
ſenſible both to the Touch and the 
Eye. | 
- 4A. What did you mainly driveat 

 , mthis Experiment? 

', //{ 8B, To fatisfie ſome Ingenious 


4 Y [Men, that were more diffident of, 


| than skilful in, Hydroſtaticks , that 
. the 


SU Tye We 
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the preſſure of - the external Air'is ca- 
pable of ſuſtaining a Cylinder of 29 
or 20 Inches of Mercury ;:and' upon 
a {mall leflening of the: gravitation 
of rhat ponderous liquor , to prels it 
up higher into'the Tube. -:Buta far- 
tner uſe may be made of it againſt 
Mr. Hobbes's .pretenſion. '- For, when 
the Tube 15 again erected ,' the Mer- 
cury will ſubfide as low. as-at firſt, 
and leave as'great a ſpace as former- 
ly was left deſerted at the top; into . 
which how the Air ſhould get to fill 
it, will not appear ealie to them , 
that , like you and me, know by.ma- 
ny tryals , that a Bladder will rather 
be burſt by Air than grant it paſſage: 
And if it. ſhould be pretended, ether 


that ſome Air from without had yet 


got through the Bladder, or that the 
Air , that they may prefume to have 
been juſt before included between the 
Bladder and the Mercury, made its 
way from: the lower part of the In- 
ſtrument to the upper ; *tis obvious 
to anſwer, That 'tis no way likely, 
that it ſhould paſs all along. the Cy- 

| E-3 lindex 
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linder unſeen by us; fince, when 
there are really any Aerial Bubbles, 
though ſmaller than Pins heads, they 
are eaſily diſcernible. And in our 
caſe, there is no ſuch reſiſtance of the 
Air to the aſcenſion. of the ſtagnant 
Mercury, as Mr. Hobbes pretends in 
the Torricellian Experiment made the 
uſual way. 

A, But ;, whatever becomes of 
Mr. Hobbes's Explication of the Pha- 
. nomenon; yet may not one {till ſay, 
that it affords no advantage to the 
Tacuiſts againſt him ? 

B. Whether or no it do againſt 
other Plerniſts, I ſhall not now conſi- 
der; but I doubt, the Yaczi/fs will tell 
Mr. Hobbes, that he 1s fain in two 
places of the Explication , we have 
read, to ſuppoſe the Plenitude of the 
World, that 1s, to beg the thing in 

eſtion, which *tis not to be pre- 
um'd they will allow. 

A. But may not Mr. Hobbes (ay, 
that *ris as lawful for him to ſup- 
poſe a Plerym, as for them to ſuppole 
a YAacwnm, , 

8, 
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B. I think he may juſtly fay lo, 
but *tis like they will reply, that , 
in their way of explicating the Tor- 
ricellian Experiment , they do not 
oppoſe a Vacuum as to Air, but prove 
it, For they ſhew a great (pace, that 
having been juſt before fill'd with 
Quickſilver, is now deſerted by it, 
though 1t appeared not, that any Air 
ſucceeded in 1ts room ; but rather , 
that the upper end of the Tube is ei- 
ther totally or near totally ſo deyoid 
of Air, that the Quickſilver may 
without reſiſtance, by barely inch- 
ning the Tube, be made ro fill it rg 
the very top: Whereas Mr. Hobbes is 
fain to have recourle to that which 
he knows they deny, the Plenitude 
of the World, not proving by any 
ſenſible Phxnomena, that there ad 
get in through the Quickſilver Air 
enough to fill the deſerted part of 
the Tube , but only concluding, that 
ſo much Air »:u/# have got in there, 
becauſe, the World being full, it 
could find no room any where elle ; 
which the Pacuifts will take for no 
E 4 proof 
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proof at all, and the Carteſians, though 
Pleniſts, who admit an Ether1ial mat- 
ter capable of paſſing through the 
pores of Glaſs, will, I doubt, look 
upon but-as an improper Explication, 
A. IT remember on this occaſion 
another Experiment of yours, that 
ſeems unfavourable enough to Mr, 
Hobbes's Explication, and you will 
perhaps call it to mind when I tell 
you, that *twas made 1n a. bended 
Pipe almoſt fll'd with Quickſilver. 
' B. Toſee whether we underſtand 
one another, I will briefly deſcribe 
the Inſtrument I think you mean. 
We took a Cylindrical Pipe of Glaſs, 
clos'd at the upper end:, and of that 
length, that being dexterouſly bent 
at ſome Inches from the bottom, the 
ſhorter legg was made as parallel as 
we conld to the longer : In this Glaſs 
we found an expedient, (for 'tis not 
eaſie to do,) to make the Torricellian 
Experiment, the Quickſilver in the 
ſhorter legg ſerving inſtead of the 
nt Quickſilver in the uſual Ba- 
roicope, and the Quickſilver in the 
OI : longer 
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longer legg reaching above that in 
the ſhorter about eight or nine and 
twenty Inches. Then , by another 
artifice, the ſhorter legg , into which 
the Mercury did not riſe within an 
Inch of the top , was ſo order'd, that 
it could in a trice be Hermetically 
ſeal'd, without difordering the Quick- 
filver. And this 1s the Inſtrument 
that I gheſs you mean. | | 

A. Itis1o, and Iremember.. that 
it 15 the fame with that; which in 
the Paradox about Suction you. call ,. 
whilſt the ſhorter legg .remains un- 
ſeal'd, a Travellinz Baroſcope. But | 
when I ſaw you make the 'Experi- 
ment , that legg was .Hermetically 
ſeal'd, an Inch of Air 1n 1ts natural 
or uſual conſiſtence being left in the 
upper part of it, to which Air you 
outwardly applied a pair of heated 
Tongs. ths Led 

B, Yet that, which] chiefly aim'd: 
at in the Trial, was not the. Phzno-. 
| menon I perceive you mean; for, my 
| defign was, by breaking the Ice for 
them, to encourage ſome , — | 

ave 
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have more $kill and accommodation 
than I then had, to make an atrempt 
that I did not find to have been made 
by any , namely, to reduce the Ex- 
panſive force of Heat in every way 
included Air, if not in ſome other 
Bodies alſo, to ſome kind of meaſure, 
and, if *twere poſſible, to determin 
it by weight. And Ipreſumed, that 
at leaſt the event of my Tryal would 


much confirm ſeveral Explicartions of 


mine, by ſhewing , that Heat 1s able, 
as long as it laſts, very conſiderably 
to increaſe the Spring or preſſing 
power of the Air. And in this con- 
jequre I was not miſtaken , for, ha- 
ving ſhut up, after the manner new- 


ly recited , a determinate quantity of | 


uncompreſlt Air, which, (in the Ex- 
periment you ſaw,) was about one 
Inch, we warily held a pairof hea- 
ted Tongs near the outſide of the 
Glaſs, (without making it touch the 
Inſtrument , for fear of breaking it,) 
whereby the Air being agitated was 
enabled to expand it ſelf to double 
its former Dimenſions, and conſe- 

queatly 
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ently had its Spring ſo ſtrengthen'd 
- Hex , that it was able to rate all 
the Quickſilver in the longer lepg , 
and keep up or ſuftain a Mercurial 
Cylinder of about nine and twenty 
Inches high, when by its expanſion 
it would, if it had not been for the 
Heat , have loſt half the force of 
its elaſticity. But whatever I defign 
| in this Experiment, pray tell me, 

what uſe you would make of it a- 
gain{{ Mr. Hobbes. | 

A, Ibelieve, he will find it very 
dificult to ſhew, what keeps the 
Mercury ſuſpended in the longer legg 
of the Traveliizo Baroſcope , when the 
| ſhorter legg is unſtopt , at which it | 
may run out , fince this Inftrument 
| may, as I have try'd, be carried to | 
diſtant places, where it cannot with 
probability be pretended , that any j 
Air has been diſplac'd by the fall of 
the Quickſilver 1n the longer legg , c 
which perhaps fell long betore above þ 
' a mile off And when the ſhorter 
| legg is ſeal'd, it will be very hard for 
Mr. Hobbes to ſhew there the odd 

motions 
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motions of the Air, to which 'he aſ. 
cribes the Torricellian Experiment, 
For, if you warily incline the Inſtru- 
ment, the Quickſilver will riſe to the 
top of: the longer legg , and imme- 
diately ſubſide , when the Inſtrument 
15 again erected, and yet no Air ap- 
pears to paſs through the Quickſilver 
interpos'd between the ends of the 
longer and the ſhorter legg. But that 
which I would chiefly take notice 
of in the Experiment, 1s, that upon 
' the external application of a hot Bo- 
dy .to the ſhorter legg of the Barol- 
cope, when *twas leal'd up, the in- 
cluded Air was expanded from one 


Inch to two, and ſo rais'd the whole. 


Cylinder of Mercury in the longer 
legg, and, whilſt rhe heat continued 
undiminiſhed , kept it from ſubſiding 
again. For, if the Air were able 
to get unſeen through the body of the 
Quickſilver, why had it not. been 
much more able, when rarified by 
Heat , to paſs through the Quick- 
ſilver, than for want of doing ſo to 
raiſe and ſuſtain ſo weighty a __ 

er 
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der of Mercury * Iſhallnot ſtay toin- 
quire on this occaſion, how Mr, Hobbes 
will, according to his Hypotheſis , ex- 
plicate the rareta&tion of the- Air to 
double its former dimenſions , -and 
the condenſation of it again, eſpe- 
cially fince, aſſerting that part of the 
upper legg , that is unfilld with the 
Quickſilver, to be perfectly full of 
Air, he affirms that , which I doubt 
he cannot prove, and which may 
very probably be diſproved by the 
Experiment you mention in the Diſ- 
courſe about Sud707, where you ſhew, . 


to another purpoſe, that in a Tra- / * 


velizz Baroſcope , whole ſhorter le 
Is ara, 7 Ne end of the i... 
lgg be open'd, whereby it comes 
indeed to be filld with Air, the 
preſſure of that Air will enable the 
{ubjacent Mercury notably to com- 
p_ the Air included 1a the ſhorter 
egg, | 
| - I leave Mr. Hobbes to conlider 
| what you have objected againſt his 
| Explication of the Torricellian Ex- 
periments to which I ſhall add no- 
thing , 
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—_ , though perhaps I could add. 


much, becauſe I think it may be well 
ſpared, and our Conference has 1:- 
ſted long already. 

A. 1 will then proceed to the laſt 
Experiment recited by Mr. Hobbes in 
his Problemata de Vacko. 

A. Sz: Phialam, collum habentem 
longiufculum , eandemque omni Corpore 
preter Aerem Varuam ore ſugas , con- 
tinuwque Phiale os aque immergas , vi- 
debis aquans aliquouſque aſcendere tn Phi- 
alam. Qui fieri hoc poteſt niſi fattun 

fit Vacuum ab exuttione Aeris, 11 cujh 
loci poſſit Aqua ila aſcendere ? 

B. Conceſſo Vacuo, oportet quedam 
loca vacua fuiſſe inillo Aere , etiam qui 
erat intra Phialam ante ſuctionem, Cur 
ergo non aſcendebat Aqua ad ea implen- 
az abſque ſuttione? 1s qui ſuait Phia- 
lam, neque in ventrem quicquam, neque 
7n pulmones, neque in os E Phiala ext 
git, Quid ergo agit ? CAerem comme- 
vet , & inpartibus ejes conntum ſugena 
efficet per os exennil , & non adnitten- 
Go, conaturn redeundi, Ab his conati- 
bits comtr ariss componitur circumitio intrs 

Phialam, 


| 
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| phialars , ef conatus exenna! quaqua- 


verſum. Haque Phiale ore aque im- 
merſo, Aer in ſubjeitam aquam penetrat 
e Phiala egrediens, & tantundem aque 
in Phialam copgit. 

Preterea vis ills magna ſuitionts 
facit, ut ſugentis labra cum collo Phiale 
aiquando arctifſime cohereant propter 
contact um exquſitiſſimum, 

B. As to the firſt Clauſe of 
Mr. Hobbes's account of our Phzno- 
menon , the Yacawifts will ealily an- 
lwer his Queſtion by acknowledging, 
that there were indeed 1nter{pers'd 
Vacuities in the Air contain'd 1n the 
Vaal before the ſuction ; but they will 
add, there was no reaſon , why the 
Water ſhould aſcend to fill them , be- 
cauſe, being a heavy body, it can- 
act riſe of ar ſelf, but muſt be raiſed 
by ſome prevalent weight or preſ- 
ſure, which then was wanting, Be- 
lides, that there being interſpers'd 
Vacuities as well in the reſt of the 
Air that was very near the Water, 
5 inthat contained in the Vial, there 
Was no reaſon, why the Water 

ſhould 
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ſhould aſcend to fill the Vacuities of 
one portion of Air rather than thoſe 
of another. But when once by ſu- 
ion a great- many of the Aerial | 
 Corpuſcles were made to paſs out of 
the Vial, the Spring of the remain- 
ing Air being weaken'd , whillt the 
preſſure of the ambient Air , which 
depends upon its conſtant Gravity, 
15 undiminiſhed , the Spring of the 
internal becomes unable to reſiſt the 
weight of the external Air, which 
is therefore able to impel the inter- 
os'd Water with tome violence into 
the Cavity of the Glaſs, *till the 
Air, remaining in that Cavity, being 
reduced almoſt to its utual Denſity, 
15 able by its Spring, and the weight | 
of the Water got up into the Vaal, | 
to hinder any more Water trom be- 
ing impell'd up. For, as to what 
Mr. Hobbes athirms, that, 7s qui ſu- 
git Phialam neque in ventrem quic- 
quam , neque in pulmones, neque 1n 0 
quicquam exugit ; How 1t will agree 
with what he elſewhere deliyers a- 


bout Suction, TI leave him to conſider. | 
EE” But 


aw a millions 7 on GO OR. 1 OT 


b_ A. YN} 


aaa - + 


= tone <a 


——_— — — 


—— —_—— 


M. Hobbes's Probl#mata de Vatuo. 79 


But I confeſs, I cannot - but: wonder 
at his confidence, that can politive- 
ly afſert a thing fo repugnant to rhe 
common ſentiments ' of 'Men of all 
opinions , without offering any: proof 
for it, But I- ſuppoſe, they that are: 
by tryal acquainted with Suckingzand. 
have felt the Air come'i:in at their 
mouths, will prefer their own expe-- 
rience to his authority.':-: And as to! 
what he adds, that the Peri6n that 
ſucks agitates the Air; -and turns it 
within the Vial into' a kind: of circu<' 
lating wind, - that 'endeavours every 
where to' get out; with, he' had 
ſhewn us by what means 'a Man thar. 
fucks makes this odd Commotion of: 
the Air, eſpecially in-ſuch Vials as E 
ule ro employ-about the'Experiment, 
the orifice-of whole neck is tomerimes 
lels than a Pins head; 7 Oo 

A. That there may be really Air 


extracted by Suction out. of- a Glalsz 
me thinks you -might argue: from ar 
Experiment: ſaw you make with:a: 
Receiver. which was exhauſted by. 


your Pump, and conſequently by Su- 
| F ions 
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&ion. For I remember, when you 
had counterpois'd it with very good 
Scales, and afterwards by turning a 
ſtop-cock, let in the outward Air, 
there ruſh'd in as much Air to fill the 
__ that had been deſerted by the 
ir pumpt out, as weighed ſome 
feruples. (conſiſting of twenty grains 
a picce): though the Receiver were 
not of the largeſt ſize. | 
::B, You did well to add that 
Clauſes for, the Magdeburgic Ex- 
( periment ,, mentioned by the induſtri- 
ous Schottres , having becn made with 
. @ vaſt Receiver, the readmitted Air 
4 \ amounted £0. a whole ounce and ſome 
\ \drachms..:Butto return to Mr, Hobbes, 
Efear not that he will per{wade you , 
that have ſeen the Experiment he re- 
cites, that as ſoon as the neck of the 
Vaal is unſtopt under water, the Air, 
that whirl'd; about before, makes a 
{ally out ,i-and; forces inas much wa- 
ter. .: For ,: tf: the orifice be any thing 
large, you: will, inſtead; of: feeling 
an endeavour to thruſt; away your 
finger thitfroptit, . fiad the-pulp of 


your 


, 


P 
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your finger ſo thruſt inward , thak 
a Peripatetick would affirm that hs 
felt it ſuckt in. And that Intrufion 
may be the Reaſon, why the lip of hin 
thar ſucks is oftentimes ſtrongly fa- 
ſten'd tothe orifice of the Vials neck, 
which Mr. Hobbes aicribes to a' moſh 
exquiſit contat , but without 'clear- 
ly telling us, how that extraordina- 
ry -conta& 1s: effected. And when 
your finger 15 removed, inftead of 

rceiving any Air go out of the 

ial through the water, - (which , 
if any ſuch thing happen , you will 
ealily diſcover by the bubbles,) you 
' ſhall ſee the water briskly ſpring up 
in a ſlender ftream to the top of the 
Vial, which it could not do, if the 
Cavity werealteady full of Air. And 
to let you ſee, that, when the Air does 
really paſs in or out of the Vial im- 
mers'd under water, 'tis vary eafie 
to. perceive its motions, if you dip, 
the neck of the Vial tn water , and 
then apply to the globulous part of 
it either your warm hands or any 
| ther competetit Hear , the: internal. 

£ F 2 Alf 
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Air being rarified ; you ſhall ſee a por- 
tion of it, anſwerable to the degree 
of Heat you applied , manifeſtly paſs 
through the water in ſucceſſive bub- 
bles, whilſt yet you ſhall not ſee a- 
ny water get into the Vial to ſupply 
the place deſerted by that Air. And 
if, when you have (as you may do 
by the ole of ſucking) filld the 
neck and part of the belly of the 
_ Vial with water, you immerſe the 
orifice into ſtagnant water, and ap- 
ply warm hands to the globulous part 
as before, you will find the water in 
the Vial to bedriven out, before any 
bubbles paſs out of the Vial into the 
furrounding water ; which ſhews , 
that the Air 1s not ſo forward to dive 
under the water, (and much leſs un- 
der ſo ponderous a liquor as Quick- 
_ filver,) as Mr. Hobbes has ſuppoſed. 
A. That 'tis the Preſſure of the 
external Air, that ({urmounting the 
Spring of the internal) drives up the 
water into the Vial we have been 
ſpeaking of, does, I confels, follow 
upon your Hypotheſis : But an Expe- 
| riumen- 
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rimentarian Philoſopher, as Mr. Hobbes 
calls you' among others, may poſli- 
bly be furniſhed with an Experiment 
toconfirm this to the Eye. 


B, Youbring into my mind what 


I once deviſed to confirm my _ 
theſis about Suction, but found a 
while ſince that I had omitted it in 
my Diſcourſe about that Subject. 
And therefore I ſhall now repeat to 
you the ſubſtance at leaſt of the Me- 
morial that was written of that Ex- 
periment, by which the great inte- 
reſt of the weight of the Atmaſphe- 
rical Air in Suction will appear, and 
. in which alſo ſome things wall oc- 
cur, that will not well agree with 
Mr. Hobbes's Explication , and pre- 
vent ſome of his Allegations againft 


' . mine. 


A. Having not yet met with an 
Experiment of this nature, ſuch an 
one as you ſpeak of will be welcome 
to me. | 

B, Wetook a Glaſs Bubble, whole 
long ſtem was both very flender and 
very Cylindrical ; then by applying 

F 3 ro 


Via =2 UHET” FTI. > PE FF, 48 "7 -—— : T 4 
Ren £ NEE SIEGE | Ss SEES: oo ITS MTS my Ha : 
- D - - __ ———- _—_ — = —— i 
———_—_ — — — —_ —— — - " : 2 - _ 


Fx 


& -. Gu 


_ 
reg etoyr te EEE WEPon nan grape on , 
— — + FIR WS Ss X ——_  ——_ —_—_— 


\j 
} 
* 
q 
| of > ' 
''* 
5 


—LI—_ Cc _ = 


TELE SES IEEE. hb PER 5x 


/ en ee er rt rr ET EEIES 


Ir nn en tone oma 
_ a mn 


84 Animadverlions upon 

to the outſide of the Ball or globu- 
Jous part a convenient heat, we ex- 
pell'd ſo much of the Air, as that, 
when the end of the pipe was dipt 
4n water, and the inward Air had 
time to recover its former coolneſs, 
the water aſcended either to the top 
of the pipe or very near it. This 
done , we gently and warily rarified 
the Aur inthe Cavity of the Bubble, 
*till by its expanſion 1t had driven out 
almolt all the water that had got up 
into the ſtem , that ſo it might attain 
as near as could be to that degree of 
Heat and meaſure of expanſion , that 
it had when the water began to rilc 
init. And we were careful to leave 
two or three drops of water unex- 
pell'd at the bottom of the pipe, that 
we might be ſure, that none of the 
included Air was by this ſecond ra- 
refa&tion driven our at the orifice of 
it ,. as the depreſſion of the water {0 
low aſſured us, on the other ſide; 
that the included Air wanted nothin 
confiderable of the expanſion it had 
yhen the water began to aſcend __ 
= the 


bin. 
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the pee Whilſt the Air was in this 
rarifed ſtate , we prefently removed 
the little Inftrument out 'of 'the ſtag! 
nant water into ſtagnant Quickſfi- 
ver, which in a ſhort time began to 
riſe in the pipe. Now , if the aſceq- 
ſion of the l1quor were the effe& of 
Natures Abhorrence of a Yacuum ; or 
of ſome internal principle of Motion 
or of the Compreſſion and propaga- 
ted Pulſion of the outward Air by 
that which had been expell'd; why 
ſhould not the Mercury have aſcended 
to the top of the pipe, as the water 
did before 2 But de fas it did not 
aſcend half, or perhaps a quarter ſo 
far; and if the Pipe had been long e- 
nough, as well as 'twas ſlender e> 
nough , I queſtion, wherher the Mer- 
cury would have aſcended (in pro- 
portion to the length of the ftem) 
half ſo high as it did. | 
Now of this Experiment , which 
wetryed more than once, I lee nor, 
for the reaſon lately expreſs'd , how 
any good account will be given with- 


out our Hypotheſis , but according to. 


That 'tis clear. F 4 A.} 
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A. I think I perceive why you | 


fay ſo; for the Aſcenſion of Liquors 
being an effe& of the prevalency of 
the external Airs preſſure againſt the 
rehſtance it meets with in the Ca- 
vity of the Inftrument,and the Quick- 
ſilver being bulk for bulk many times 
heavier - than water ,. the ſame ſur- 
pluſage of prefſure that was able to 
1mpel up water to the top of the 
pipe, ought not to be: able to impel 
up the Quickſilver to any thing near 
that height. And if it be here ob- 
jected, as it very plauſibly may be, 
that the raiſed Cylinder of Mercury 
was much longer than it ought to 
have been 1n reference to a Cylinder 
of Water, the proportion in gravity 
between thoſe two Liquors ( which 
15 almoſt that of fourteen to one) be- 
ing confidered, I anſwer , that when 
the Cylinder of Water reach'd to the 
pipe,the Air poſſeſs'd no more than the 
Cavity of the globulous part of the 
Inſtrument, | being very little affiſted 
to dilate it ſelf by fo hight a Cylin- 
der as that of Water : But _ 
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the Quickſilver .came to be _impell'd 
into. the Inſtrument by the weight of 
the external Air, ' that ponderous.Bo- 
dy did not ſtop its aſcent as ſoon as 
jt came to be equipondexant to rhe 
| formerly expell'd Cylinder of Wa- 
ter; becauſe, to attain that height , 
it reached but a little way into the. 
pipe, and left all the reſt of the Ca- 
vity of the pipe to be fill'd with part 
of that Air, which formerly was all 
ſhut up jn the Cavity of the Bubble, 
by which means the Air, included 
in the. whole Inſtrument, mult needs 
be in a ſtate of expanſion , and there- 
by have its Spring weakened , and 
conſequently diſabled to reſiſt the 
preſſure of theexternal Air, as much 
as the ſame included Air did before, 
when 1t was leſs rarified ; on which 
account , the undiminiſhed weight 
or preſſure of the external Air was 
able to rajſe the Quickſilver higher 
and higher, *till it had obtajned that 
| height , at-which the preſſure, com-. 
pounded of the weight of the Mer- 
curzal Cylinder and the Spring of the 
4. mn internal 
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internal Air (now leſs rarified than 
before,) was' equivalent to the preſ: 
mo of the Atmoſphere or external 

Ir. 

B, You have given the very Ex- 
plication I was about to propoſe, 
wherefore I ſhall only add, that, to 
confirm this Experiment by a kind 
of Inverſion of it, we drove by heat 
2 little Air out of the Bubble, and 
dipt the open end of the pipe intq 
Quickſilver , which oy this means 
we made to aſcend *till it had fill'd 
about a fourth part or leſs of the 
pipe , when that was held erected, 
Then carefully removing it without 
tetting fall any Quickſilver , or let- 
ting in any Air, we held the orifice 
of the pipe a little under the ſurface 
of a Glaſs full of Water, and ap- 


plying a moderate heat to the outſide 


of the Ball, we wartly expel'd the 
Quickfilver, yet leaving a little of 
it to make it ſure that no Air was 
driven out with it; 'then ſuffering 
the included Air to cool, the exter- 
nal Air 'was found able to make the 
| _ Water 
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Water not” only "aſcend to the very 
top of the pipe , and thence ſpread it 
ſelf a little into the Cavity-of the 
Ball, but to carry up before it the 
Quickſilver that had remained unex- 
pell'd at the bottom of the ſtem, 
And if in making the. Experiment 
" had firſt raiſed , as we —_— 
did, a greater quantity of 'Quick- 
filver, = Marwerds Trove wn , 
the quantity of Water , that would 
be impell'd into the Cavity of the 
pipe and ball, would be accordingly 
increaſed. : = 2 

A. Tn this Experiment 'tis' mani- 
feſt,” that ſomething is driven out of 
the Cavity of the Glaſs before the 
Water or Quickſilver begins to afcend 
in it: And here''alſo we fee not, 
that the Air can' paſs through the 
| pores of Quickſilver or Water , but 
that it drives them on before it, with- 
out ſenſibly mixing with them. In 
this Experiment there appears not at 
all any Circular Wind, as Mr, Hobbes 
fancies in the fuckt Vial we are diſpu- 
ting of, nor any tendency outwards 

1? FF ; of 
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of the included Air upon the account 
of ſucha Wind; but, inſtead of theſe 
things, that the aſcenſion of the 
Liquors into the Cavity of the pipe 
depends upon the external Air, preſ- 
ſing up the Liquors into that Cavity, 
may be argu'd by this, that the 
ſame weight of the Atmoſphere im- 
pell'd up into the pipe ſo much more 
of the lighter Liquor, water, than of 
the heavier Liquor, Mercury. 
B. You have ſaid enough on this 
Experiment, but tis not the only I 
have to oppoſe to Mr. Hobbes his Ex- 
plication : For, that there 15 no need 
of the ſallying of Air out of a Vial, 
to make the Atmoſpherical Air pres 
againſt a Body that cloſes the orifice 
of it, when the preſſure of the inter- 
nal Air js much weakened, IT have 
had occaſion to ſhew ſome Y7rtuſi, by 
ſucking out , with the help of an In- 
ſtrument, a conſiderable portion of 
the Air contained in a Glaſs, for ha- 
ving then, inſtead of unſtopping the 
orifice under water, nimbly applied a 
flat Body to it, the external Air _—_ 
that 
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that Body fo forcibly againſt it, as to — 
keep it faſtened and ſuſpended, though 
'twere clogg'd with a weight. of /ma- 
ny OUNCES, .: | Tp. 

A. Another Experiment of yours 
Mr. Hobbes's Explication brings: into; 
my mind, by which it appears, that, 
if there be ſuch a Circular Wind, as: 
he pretends , produced by Suction in- 
the Cavity of - the Vial ; it muſt needs 
be ſtrangely laſting. For I have ſeen 
more than once, that, when you have 
by an Inſtrument ſuckt much. of the 
Air out ofa. Vial, and: afterwards 
carefully cloſed it , rhough you kept 
the ſlender. .neck of it. {topt-a:long 
time , perhaps: for ſome- weeks or 
months, yet when/'twas open'd-under 
water , a conſiderable quantity, of the. 
Liquor would-be briskly impell'd'u 
into the neck. and- belly of the Vial. 
Sothat , though-I will not be ſo plea- 
fant with Mr. Hobbes, as tomind you - 
on this occaſion of thoſe: Wrners of 
Natural Magick, that teachusto ſhut 1 
up Articulate, Sounds in a Vellel ,. 
which being tranſported to-a diſtant | 


place 


7 
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place and open'd there , will rendee 


\ the Words that are committed to it 


] 


\ 


yet I muſt needs ſay, that fo laſting 
a Circular Wind, as, according. tg 
Mr. Hobbes , your Experiments exhibj- 
ted; may well deſerve our wonder, : | 
"'B. -- Your admiration would. pet: 
chance ihereaſe , if T-ſhould affure 
ou; that havirig with the Sun-beams 
produced/ſmoak-inone. of thoſe well- 
ftopt Vials, this Cireular Wind did 
not atall appear to blow 1t about. but 
fiffered-1t' to rife, as it would have 
done if: the included Air had been ve- 
ry calm,  Andnow Fſhall add but one 
Experinient more, which will not be 
tiable' to forme: of the things as inva- 
td is they ate, which-Mr. Hobbes has 
alledged th: his account of the Vial, 
and which will let you ſee, that the 
weight of the Atmoſpherical Air is a 
very ;confiderable thing ; and which 
may al{d:incline you- to think , that, 
whit Mr:Hobbes does not admit a fub- 
filer Matte than common Air to pats 
through the Pores of cloſe and ſolid 
Bodies, the Air he has recourſe - will 
= ome- 


. M. Hobbes's Problemata de Vacwo, 93 


ſometimes come too late to prevent a 
racuwnm. The Experiment, which was 

artly accidental, I lately found regi- 
Fred to this ſenle,if not in theſe words: 
[Having , to make ſome Diſcovery 
of the weight of the Air, and for other 
purpoles,caus'd an Aolipile,very light 
confidering its. bulk , to be made by a 
famous Artiſt, T had occaſion topur it 
ſo often into the fire for ſeveral Tryals, 
that at length the Copper ſcal'd off by 
degrees, and left the Veſſel much thin- 
ner' than when it firſt came out of the 
Artificers hands. and a good while af- 
ter, this change in the Inſtrument be- 
ing not in my thoughts; I had occaſion 
toumploy it;as formerly,to weigh how 
many grains it would contain of the 
Air at fuich a determinate conſtitution 
of the Atmoſphere, as was to be mer 


with, where I then chanced to be. For = 


the making this Experiment the more 
exactly; the Air. was by a ſtrong, but 


warily applied, fire ſo carefully driven 


away, that, when clapping apiece of 
MG emes-<y the/Pin-hole; arwhicts / 


It had been forced out, we hindred any. 
DE com» 
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communication betwixt the Cavity of 
the Inftrument and the external Air, 
we ſlppos'd the Aolipile to be very 
well exhauſted,and therefore laid it by, 
that,when it ſhould be grown cold, we 
might, by opening the orifice with x 
Pin, again let in the outward Air, and 
obſerve the encreaſs of weight that 
would thereupon enſue : Bur rhe Jn- 
ſtrumeat, that, as:F was ſaying ,- was 
rown thin, had been ſo diligently 
Need from Ait,that.the very little that 
remain'd, and. was kept by the'Wax 
from receiving any: aſfſiftance from 
without , being:unable by its Spring 
to affiſt the Z&olipile to ſupport the 
weight of the ambient Air ; this exter- 
nal fluid did by. its weight preſs againſt 
it ſo ſtrongly, that it compreſs'd 1t,and 
thruſt it ſo conliderably inwards, and 
in more than one- place {o chang'd. its 


figure, that, when I ſhew'd' i to the | 


F:irtuoſi that were aflembled at Greſbam- 


Colleage,they were pleaſed to command | 


it of me to be kept . in their Repol:- 
tory , where I prelinne it is ſtill tobe 
YN 
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SHSISSSIS 20 
PREFACE. 


Aving about twelve yeays agy 
ſummarily expreft and  pub- 
 liſh'd my Opinion of the Cauſe 
of Suction , and 4 while be- 
fore or after brought to the Royal Societ 
the Glaſs Inſtrument 1 employ'd to make it 
out; 1 deſiſted for ſome time to add any thing 
about a Problem, that I had but 0c: 
ſtonally handled : Only, becauſe the Inſtru- 
ment 1 mention'd in my FExamen- of 
Mr. Hobbes's Opinion , and afterwards 
_ uid at Greſham-College, was difficult 
| enough to be well made , and not to _ 
cur'd ready made , 1 did for the ſake of 
ſome Virtuoſi, that were curious of ſuch 
things , deviſe a ſlight and eafely mage 
Ioſtrument , deſcrib'd in the following 
Tratt, Chap. 4*b,;n» which the chief Phs- 
nomena , 7 ſhew'd before the Society, 
were eaſily producible. But afterwards 
the miſtakes and erroneous Opinions , 
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that, in Print as well a5 in Diſcomſe, 7 
wet with , even among Leixned Men, 
about Sudtion , and the Carieſity of ay 
Ingenious Perſon, engaged me Fo reſume 
that Subjeit and treat of it ' a#if Thad 
never before medaled with 4t , for the 
reaſon intimated tn the beginning of the 
inſuing Paper.. «And finding upon the re- 
view of my later. Animadverſions 9» 
Hy, Hobbes's Problemata:de Vacuo, 
that ſome paſſages of this Tratd are vt- 
ferr'd to there ; 1 (ſaw my ſelf therehy 
little. tefs than engaged to annex t hat 
Diſcourſe to thoſe Animadverſions, And 
this 1 the rather conſented to, becauſe it 
contains ſome Experiments , that 1 have 
7208 elſewhere met with , which, together 
wtth ſome other parts of that Eſſay, may, 
1 hope , prove of ſome uſe to illuſtrate and 
confirm our Doctrine about the Weight 
and Spring of the Air, and ſupply the 
teff experienced than ingenious Friends 
ta our Hypotheſis with more grounds of 
anſwering the later Objettions of fome 
Learned Men, againſt whoſe endeavonts 
Tpercerve it will be uſeful to employ va- 
reety of Experiments and other Proofs to 
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PREFACE: 

euince the ſame Trath ; _ _ "or 

of - theſe meet with thoſe Ar- 
pew be = Avocd with which 02 les 
toelade the force of the reſt. ; 
*- The Title of the following Eſſay may 
ſufficiently keep the Reader from expetting 
to find any other kind of AttraQtion 4d:(- 
conrs'd of ', than that which is made b; 
Suftion. Put yet thus much Tſhall here 
intimate ingeneral, that I have found by 
Trials purpoſely made, that the Examples 
of Suction are not the only noted ones of 
Attraction , that may be reduced to 
Pulſion. 
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Might, Sir, ſave. my lg 
trod le in giving you. that ac+ 
count. you deſire of.,me about 
Saition, by referri ; Four tO a 
paſſage in the Examer, lince 
writ , of Mr. Hobbes's ona, its 
de Naturs Aeris , if I knew, > YU Hi 
thoſe two Books lying by bg Was 
aus Þ Me, oe my 


d 
ay 
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may not-be .in your hands, ſince 'tis 
almoſt out of' Print; and has not for 
ſome years been in my own ; and be- 
cauſeI do not ſo well remember, after 
ſo long a time the particulars that 
I wide: about Suction, as I do 
in general, that the zyportheſis I pro- 
ſed , was very incidentally and 
riefly. diſcours'd of , upon: an occa- 
fion miniſtred by a wrong Explication 
given of Suction by Mr. Hobbes, I 
ſhall here decline referring you to 
what F there writ; and propoſing to 
you thoſe thoughts about Suction, 
that I remember I there pointed at, 
I ſhall annex ſome things to illuſtrate 
and confirm them, that would not 
have been ſo proper for me to have 
inſiſted on in a ſhort and but occa- 
ſional Excurſion. | 
And I ſhould immediately proceed 
to what you 'expect from me, but 
that S«t779z being generally look'd 
upon as'a kind of Attrattion, it will 
be requiſte'for me to premiſe ſome- 
thing about Arrradtzon it ſelf. For, 
befides that the Cauſe of it, w__ 
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[ here diſpute not of, is obſcure, the 
very Nature and Notion of: its; wont 
by. Naturaliſts to be either left un- 
touch'd, or but very darkly deliver'd, 
and therefore will not be unfit to be 
here ſomewhat explain'd, ' —  _ 
How general and ancient ſoever 
the common Opinion may be, that 
Attraction is a kind of Motion quite 
differing from Pwlſioz , if not alſo op- 
polite to it, yet I confeſs, I concur 
in opinion, though not altogether 
upon the ſame grounds, with fome 
modern Naturaliſts , that think At- 
traction a Species of Pulſion. And at 
leaſt among inanimate Bodies I have 
not yet obſerved any thing , that 
convinces me, that Attraction cannot 
be redyced to Pulſion ; for, theſe two 
ſeem to me to be but extrinſical deno- 
minations: of the ſame Local Motion , 
in which, if a moved Body precede 
the Movent, or tend to acquire a 
greater diſtance from it, we call it 


 Pulſion ; and if, upon the ſcore of the 


Motion, the ſame Body follow the Mo- 
vent or approach to it, we call it 
A 3 Alt- 
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F1 Df the Cauſe of 
Attrattios, But this difference may 
conſiſt but in an accrdental reſpec, 
which does not Phyſically alter the na- 
ture of the Motion , but 15 founded 
upon the - reſpe&, which the Line, 
wherein the Motion is made, happens 
to have to the ſituation of the Mo- 
vent. And that which ſeems to me 
to have been the chief cauſe of mens 
miſtaking Attraction for a motion op- 
poſite to Pulſion , is, that they have 
ook'd upon both the moving and 
moved Bodies, 1n too popular and ſu- 


perficial a manner, and conſider | 


in the MHovent rather the ſituation 
of the conſpicuous and more bulky 
part of the Animal or other Agent, 
than the ſituation of that part of the 
Animal, or Inſtrument. thar does 
immediately impreſs that motion up- 
on the Mobrle. | 

- * For thoſe that attentively heed this, 
may ealtly take notice, that ſome part 


of that Body, or of the Inſtrument, | 
winch by reaſon of their conjunRion | 


mm this operation is to be look'd on 
þut as: making one with it , is really 
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placed behind ſome part of the Body 
to be drawn, and therefore cannot 
move outwards it ſelf without thru- 
ſting that Body forward. This will 
be eaſily underſtood , if we conſider, 
what _— when a Man draws a 
Chain after him , for, though his 
Body do precede the Chain, yet his 
finger or ſome other part of the hand, 
wherewith he draws it, has ſome 
part or other that reaches hehixd the 
fore part of the firſt Link, and the 
hinder part of this Link comes be- 
hind the anteriour part of the ſe- 
| condLink, and ſo each Link has one 
of its parts placed behind ſome part 
of the Link next after it, *till you 
come to the laſt Link of all, And fo, 
as the finger , that is in the fixft Link, 
cannot move forwards but it muſt 
thruſt on that Link, by this Serres of 
Trufions the whole Chain is moved 
forwards ; and if any other Body be 
drawn by that Chain, you may per- 
ceive, that ſome partof the laft Link 
comes behind ſome part of that Bo- 
dy, or of ſome intervening Body , 

A 4 which, 


s  @Tf cheGauſeof. 
which, by its coheſion with it, ought 
in our preſent caſe to be conſider'd as 
part of it. And thus Attrat#ion ſeems 
to be but a Speczes of Pulſion, and v- 
ſually belongs to that kind of it, 
which, for diſtinions ſake , is cal- 
led Truſ0z, by which we underſtand 
that kind of Pulſion , wherein the 
Movent goes along with the moved 
Body without quitting it whilſt the 
progreſs laſts, as it happens , when 
a Gardiner drives his Wheel-barrow 
before him without letting go his 
Hold of it. 

But I muſt not here diſſemble a dif- 
ficulty, that I foreſee may be ſpeci- 
ouſly urged againſt this account of 
Attra&tion. For it may be ſaid, that 
there are Attractions , where 1t can- 


not be pretended , that any part of | 


the _Atrahent comes behind the At- 
tracted Body; as in <Mapyetical and 
Eleffrical Attractions, and in that 
which is made of Water, when *tis 
drawn up into Springs and Pumps. 

:: Ineed not tell you, that you know 
Jo well, as that partly the ef 

| an 
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and partly other Modern Philoſo- 


phers, have recourſe on this occa- 
ſion either to ſcrewed Particles and 
other Magnetical Emiſſions , to ex- 
plicate Phenomena of this kind, And, 
according to ſuch Hypotheſes, one may 
ſay, that many of theſe Magnetical 
and Eleqrical Efiuwvis come behind 
ſome parts of the attracted Bodies, 
or at leaſt of the little ſolid Particles, 
that are as it were the Walls of their 
Pores , or procure ſome diſcuſſion of 
the Air, that may make it thruſt the 
| Moveable towards the Loadſtone or 
| Amber, ec. But if there were none 
of theſe, nor any other ſubtil Agents 
that cauſe this Motion by a real, 
though | -— oiatbarim » I ſhould 
make a diſtin&ion betwixt other At- 
tractions and theſe, which IT ſhould 
then ſtile <Artrraition by Jnviſibles. 
But , whether there be really any 
ſuch-in Nature, and why I ſcruple 
to admit things ſo hard to be concei- 
ved, may be elſewhere confider'd. 
| And you will, I preſume, the free- 
lier allow me this liberty , if, (ſince 

in 
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in this-phce 'tis proper to do it,) 1 
fhew' you, that in the laſt of the in- 
ftances I formerly objected (that of 
the drawing up of Water into the 
Barrel of a Syringe,) there ts no true 
Attra&:on of the Liquor made by the 
external Air, I fay then, that by 
the aſcending Rammer, as a part of 
which I here conſider the obtuſe end, 
Plug, or Sucker, there is no Attra- 
ion made of the contiguous and ſub- 
Jacent Water, but only there 15 room 
made for it , to riſe into, without 
being expos'd to the preſſure of the 
fuperiour Air. For, if we ſuppoſe 
the whole Rammer to be by Divine 
Omnipotence annihilated, and con- 
ſequently uncapable of exerciſing any 
Attraction, yet, provided the ſupe- 
riour Air were kept off from the Wa- 
ter by any other way as well as 'twas 
by the Rammer, the Liquor would 
as well- aſcend into the Cavity of 
the Barrel, fince, (as I have elle- 
where abundantly proved, ) the ſur- 
tace of the Terraqueous Globe being 
continually prefs'd on by the _ 
| ent 
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bent Air or Atmoſphere , the Water 
muſt be by that prefſure impelFd into 
any cavity here below , where there 
is no Air to reſiſt it; as by our Sup- 
pond there 1s not 10 the Barrel of 
ur Syringe, when the Rammer, or 
whatever elſe was in it, had been 
atinihilated. Which Reaſoning may 
be ſuffictently confirm'd by an Expe- 
riment , whereby I have more than 
once ſhewn fome curious perſons , 
that, if the external Air , and conſe- 
quently its preſſure, be withdrawn 
from about the Syringe , one may 
pull up the Sucker as much as he 
pleaſes, without drawing up after it 
the ſubjacent Water, In ſhort, let 
us ſuppoſe, that a Man ſtanding in 
ar inner room does by his utmoſt re- 
filtance keep ſhut a Dovr, that is 
neither lock'd nor latch'd , againſt 
another , who with equal force en- 
deavours to thruſt it open: In this 
caſe, as if one ſhould forcibly pull 
away the firſt Man , it could not be 
ſaid, that this Man, by lis receſs 
from the Door he endeavoured to 
rad. hoes preſs 
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H 5s thus premis'd ſomething 
1' 4 in general about the Nature of 
Attraction, as far as *tis neceſſary 
for my preſent deſign ; it will be now 
ſeaſonable to proceed to the conſide- 
ration of that kind of Attraction, 
that is employed to raiſe Liquors , 
and is by a diftin&> Name called 
Suftion, -- TIE ET 

- About the Cauſe of this there 1s 
great contention between the- New 
Philoſophers , as they are tiled, and 
the Peripateticks. For the Followers 
of -iifoele , and. many Learned Men 
that in other things difſent from him, 
aſcribe the aſcenſion of Liquors upon 
Sudtion to Natures -abhorrence of a 
Vacuum, For, fay they, when a Man 
dips one end of a Straw or Reed into 
Ragnant Water, and ſucks at the 
other end, the -Air:contain'd :in- the 
cavity of the Reed paſſes into ny 

: 0 


t2 . Df the Gauſeof | 
of his Lungs , and conſequently the 
Reed would be left empty, if no ©- 


ther Body ſucceeded in the place it | 


deſerts; but there areonly (that they 
take notice of,) two Bodies that can 
ſucceed, the Air and the (grofler Li- 
quor) the Water, and the Air can- 
not do it , becauſe of the interpoſi. 
tion of the Water, that denies it gc- 
ceſs to the immers'd orifice of the 
Reed, and therefore it muſt be the 
Water it ſelf, which according]y does 
aſcend to prevent a Yacuum detefted 
by Nature. 6. 

But many of the Modern Philoſfo- 
phers, and generally all the Corpuſcu- 
farians , look upon this Fuge Yacui as 


but an imaginary Caule of S«&#zos, 


though they do it upon very differing 
grounds, For, the _A£omifts, that 
willingly admit of Vacuities, pro- 
perly fo called, both within and 
without our World , cannot think 
that Nature hates or fears a Vacuum, 
and declines her uſual courſe to pre- 
ventit: And the Carteſiars, though 
they do, as well as the Ts $2 

eny 
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Attraction by Suction; x3 
deny that that there is a Yacawrn, yet 
 figce they affirm nor. only, that there 
*£ none 7 Yrerum Natwa, but that 
there c4x be none, becauſe what o- 
thers call an empty Space having 
three Dimenſions , . hath all that they 
think belonging to the Efſence of 2 
Body , they will not grant Nature to 
be ſo induſcreet , as to ftrain her {elf 
toprevent the making of a thing that 
15.1mpofible tobe made. 

The Perpateti5 Opinion about rhe 
Cauſeof Sutton, though commonly 
defended by the Schools, as well Mo- 
dera as Ancient, ſuppoſes-in-Nature 
tuch an abhorrence of a Yammm., as 
neither has been well proved; nor 
does' well agree withthe latdly, difoo- 
ver'd Phznomenon-of  S&&;02; For, 
according to their Fyporhefis, Water 
and other Liquors ſhould aſcend:upon 
Suction to any hightro.prevent-a Fu 
cum, which yet 3 not agreeable 'to 
— A For I have — 
tryed, that by pumping witha Pump 
far more Roth Gro thols that axe 
uſually made, and: indeed as _ 

| clos 
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clos'd as we could poſlibly bring it to 
be, we could not by all our endeavours 
*$« Cont. of Faile Water by Suction to 
Plyſ,Mech,Exp, above *36 £ foot. The Tor- 
the x51 EP. ricellian Expt ſhews, that 
the weight of the Air is able to ſuſtain, 
and ſome of our Experim*s ſhew , ris 
able to raiſe a Mercurial Cylinder e- 
qualin weight to as. high a Cylinder 
of Water as we were able to raiſe by 
pumping. For Mercury being near 14 
times as heavy as Water of the'ſame 
bulk, if the weight of the Air' be 
equivalent to that of a Mercurial 
Cylinder'iof 29 or 30 Inches, it muſt 


be able to. counterpoilſe a Cylinder of 


Water -near fourteen: times as long, 
that is, from thirty four to near thirty 
ſix' foot. And very difagreeable: to 
the .common AHypotheſis, but conſo- 
nant to ours, 1s the Experiment that 


I have more than. once tryed, and I 


think elſewhere deliverd , namely, 
That; if you take a Glaſs Pipe of a- 
boutthree foot long , and , dipping 


one end of it in Water, ſuck at the | 


other , the Watcr- will: be ſuddenly 
Eg made 
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made to flow briskly into your 
mouth : But, if inſtead of Water 
you dip the lower end into Quick- 
filver, though you ſuck as ſtrongly 
as ever you can, provided thar in 
this caſe, as in the former, you hold 
the Pipe upright, you will never be 
able to ſuck up the Quickſilver. near 
ſo high as your mouth , ſo that if the 
Water aſcended upon Suction to the 


| top of the ſame Pipe, becaule elſe 


there would have been a Yacuum: left 
in the cavity of it, why ſhould nor 
we conclude, that, whea we have 
ſuckt up the Quickſilver as ſtrongly 
as we can , as much of the upper part 
of the Tube as is deſerted by the Air, 
and yet not fill'd by the Mercury ,; ad- 
mits, 1n part atleaſt , .a Yacuum , (as 
to Air) of which conſequently Na- 
ture cannot reaſonably be ſuppos'd to 
have ſo great and unlimited an abhor- 
rency , as. the Peripateticks and their 
Adherents preſume. Yet I will not 
determine, whether there be any 
more than many little Vacuities, or 
Spaces devoid of _— , in ET 
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| 1o called, of the Pipe unfill'd by the 
Mereury ; (fo that the whole Cavity is 
not one entire empty Space ;) it being 
ſufficient for my purpoſe, that my 
Experiment affords a good Argument 
ad hominem againſt the Peripateticks 
and warrants us to ſeek for ſome 0- 
ther Cauſe than the fugs YVacui, why 
2 much ſtronger Suction than that, 
which made-Water aſcend with eaſe 
into the Suckers mouth , will not alſo 
raiſe Quicklilver to the ſame height 
Or Near it,  - | 
Thoſe Modern Philoſophers: that 
admit not the fuge Yacut to be the 
Cauſe of the raiſing of Liquors in 
Suction, do generally enough agree 
in referring 1t to the action of the 
Suckers thorax, For, when a Man en- 
deavours to ſuck up a Liquor, he. does 
by means of the Muſcles enlarge the 
cavity of 'his Cheſt, which he can- 
not do but at the ſame time he muſt 
thruſt away thoſe parts of the ambi- 
ent Air that were contiguous to his 
Cheſt, and the diſplac'd Air does, 
according to ſome Learned Men , 
(therein, 
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(therein, if Imiſtake not, Followers 
of Gaſſeridus,) comprels the contiguous 
Air, and that the next to it; and fo 

outwards, *till the preſſure, fucceſ- 
fively paſſing from one part of the 

Wir to the other, arrive at the ſurface 

_ of the Liquor; and all other places 

being as to ſenſe full , the nmpell'd Air 

cannor find place but by thruſting the 

Water into the room made for it in 

| the Pipe by thereceſs of the Airthar 

paſs'd into. the Suckers lungs. . And 
they differ'd not tauch from this Ex 
plication, that , without taking in 
| the compreffion' of the ambient Air 
| madeby the 7borax, refer the Phxno- 
menon to the propagated motion or 
| impulle, that is impreſt on the Air diſ- 

plac'd by the thorax in its dilatation , 
and yet unable to move in a World 
perfealy fil'd, as:they ſuppole ours 
to be, unleſs the Liquor be impell'd 
into.as much of the cavity of the 

| Pipe, as falt as 'tis deſerted: by the 

| Airthat 1s ſaid to be ſuck'dup. Bur 
| thongh I readily confeſs this Expli- 

cation to be ingenious , and ſuch as I 

| B 3 Works 


13 _." Df the Caule of 

wonder not they ſhould acquieſs in, 
who are acquainted but with the 
long known and obvious Phenomena 
of Suction, and though I am not 
ſure, but that in the moſt familiar 


caſes the Cauſes afſign'd by them mays 


contribute to the Effet, yet, preſer- 
ving for Carteſizs and Gaſſendzs the 


reſpe@ I willingly pay ſuch great Phi- . | 


loſophers , I mult take the liberty to 
tell you , that I cannot acquiels in 
their Theory. ForlT think , that the 
Cauſe of Su&/0z, they afſign, 1s in 
many caſes not neceſfary , 1n others, 
not. ſufficient. And fixff, as to the 
Condenſation of the Air by the dila- 
tation of the Suckers Cheſt , when I 
conſider the extent of the ambient 
Air, and how ſmall a compreſſion 
no greater an expanſion than that of 
the Thorax is like to make, I can 
ſcarce think, fo {light a condenſation 
of the free Air can have fo canſide- 
rable an operation on the ſurface of 
the Liquor to be rais'd, as the Hypo- 
zheſis T examin requires : And that 
this impulſe of the Air by a Suckers 

dilated 
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dilated Thorax, though it be wont to 
accompany the aſcenſion of the wa- 
ter procured by Suction , yet is not of 
abſolute neceſſity to it , will, I pre- 
ſume, beeaſily granted, if it can be 
made out, that even a propagated 
Pulſion , abſtracted from any Conden- 
lation of Air, is not ſo neceſſarily the 
 Cauſeof it, but that the Effect may 
be produc'd without it. For ſuppole, 
that by Divine Omnipotence ſo much 
Air as 1s diſplac'd by the Thorax were 
annihilated , yet I ſee not, why the 
Aſcenſion of the Liquor ſhould nor 
enlnve. For, when a Man begins to 
ſuck, there is an £Zquilibrinm, or ra- 
ther Aquipollency berweez the prel- 
ſure, which the Air, contained in the 
Pipe, (which 1s ſhux up with the 
preſſure of the Atmoſphere upon it,) 
has, -by virtue of its $priz7 , upon 
that part of the ſurface of the water 
that 15 enyiron'd by the ſides of che 
Pipe, 4zd the preſſure which the At- 
moſpherical Air has, by virtue of its 
weight , upon all the reſt of the ſur- 
face of the ſtagnant - water; fo that, 
| B 3 when 
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when by the dilatation of the Suc- 
kers Thoras , the Air within the ca- 
vity of the Pipe comes to be rarified, 
and conſequently looſe of its Sprize, 
the weight of the external Air cont1- 
nuing in the mean time the ſame, it 
muſt neceſſarily happen , that the 


Spring of the internal Air will be 


too weak to comprels any longer the 
gravitation of the external, and con- 
lequently , that part of the ſurfaceocf 
the ſtagnant water, that is included 
in the Pipe, being lels preſs'd upon, 
than all the other parts of the {ame 
ſurfaces muſt neceſſarily give way, 
where it can leaſt reſiſt, and conje- 
quently be impell'd up into the Pipe, 
where the Air, having had its Spring 
weakened by expanſion, 1s no lon- 
ger able to reſiſt, as it did before, 
This may be illuſtrated by ſomewhat 
varying an Inſtance already given, 
and conceiving, that within a Cham- 
ber three Men thruſt all together with 
their utmoſt force againſt a Door , 
(which we ſuppoſe ro have neither 
Polt nor Latch) ro keep it ſhut , - 

| Tag 
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the ſame time the three other Men 
have juſt equal ſtrength, and imploy 
their force to thruſt it open. -, For 
though , whilſt their oppolite-endea- 
vours are equal, the Door will.con- 

þiinus to be kept ſhut, yet if one of 
the three Men within the Room 
ſhould go away, there will need no 
new force, nor other acceffion of 
ſtrength to the three Men, to make 
them prevail and thruſt open the 
Door againſt the reſiſtance of thoſe 
that endeavour'd to keep it ſhut, 
who are now but two, 

And here (upon the by) you may 
take notice, that , to raiſe water in 
Suction, there is no neceſſity of any 
rarified and forcibly {tretch'd Rope, as 
'twere, of the Air, to draw up the 
ſubjacent water into the =_— , lince 
the bare debilitation of the Spring of 
the included Air may very well ſerve 
the turn. And though, it we ſhould 
ſuppoſe the Air within the Pipe to be 

| quite annihilated, it could not be 

| pretended (fince it would not have 
> much as Exiſtenee) that it exer- 

B 4. ciles 
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ciſes an attractive Power, yet in this 
caſe the water would aſcend into the 
Pipe, without the aſſiſtance of Natures 
1maginary Abhorrence of a Vacuum , 
but by a Mechanical Neceſlity, plainly 
ariſing from this, that there woul 


be a preſſure of the incumbent ah ; 


moſphere upon the reſt of the ſur- 
face of the ſtagnant water, and no 
preſſure at all upon that part of the 
ſurface that is within the Pipe, where 
conſequently there could be no reft- 
ſtance made to the aſcenſion of the 
water , every where elſe ſtrongly 
urg'd by the weight of the incum- 
bent Air. 

I ſhall add on this occaſion, that, 


to ſhew ſome inquiſitive Men, that 
the weak reſiſtance within a Veſſel, 


that had but one orifice expos'd to the 
water, may much more contribute 
to the aſcenſion of that Liquor into 
the Veſſel, thaneither the compreſſion 
or the continued or refleed impulſe 
of the external Air ; I thought fit to 
produce a Phznomenon, which by 
the Beholders was without ſcrupl 

| judg'd 


ES ens ca <a ee 
. 
LS 
- . 


Attraction by Duction, 23 
judg'd an Effect of Suction, and yer 


could not be aſcrib'd to the Cauſe of 


Suction, aſſhgn'd by either of the Sets 
of Philoſophers I diflent from. The 
Experiment was this : By a way, 
elſewhere deliver'd, the long neck of 


a Glaſs-bubble was ſeal'd up, and al- 


moſt all the Air had been by Heat 
driven out of the whole cavity of 
the Bubble or Vial. and then the 
Glaſs was lajd afide for ſome hours , 
or as long as we pleas'd ; afterwards 
the ſeal'd apex of the neck was bro- 
ken off under water : I demand now 
of a Peripatetic , whether the Liquor 
ought to be ſuck'd or drawn into the 
cavity of the Glaſs, and whye if he 
ſays , as queſtionleſs he will, that 
the water would be attracted to hin- 


der a Yacwm, he would: thereby ac- 
* knowledge, that, 'tll the Glats was 


unſtopt under water , there was ſome 
empty ſpace 1n it ; for, *till the ſealed 
end was broken off, the water could 
not get in , and therefore, if the fug4 
vacui had any thing to do in the aſcen- 
ſion, the Liquor muſt riſe, not to 
; Pre- 
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prevent an empty ſpace, but to fill 
one that was made before. Nor does 
our Experiment much more favour 
the other Philoſophers, Idifſent from : 
For 1n it there 1s no dilatation made 
of the ſides of the Glaſs, as in ordi- 
nary Suction there is made of the 
Thorax , but only there is fo much 
Air driven out of the cavity of the 
Bubble, into whoſe room lince nei- 
ther common Air nor Water is per- 
mitted to ſucceed, it appears not, how 
the rap agated and returning impulte, 
or the Circle of Motion, as to com- 
mon Air and Water, does here take 
place. And then I demand, what 
becomes of the Air , that has been by 
heat driven out, and is by the Her- 
metical Seal kept out of the cavity of 
the Bubble? If itbe ſaid, that it dif- 
fuſes it felf into the ambient Air, 
and mingles with it, that wall be 
ranted which I contended for , that 
little Air as is uſually difplac'd in 
Suction cannot make any conkde- 
rable comprefſion of the free ambient 
Air; for , what can one Cubic _ 
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of Air , which is ſometimes 'more 
than one of our Glaſſes contains;'do, 
to: the condenſation ſo much as of 
all the Air in the Chamber, when the 
expell'd Corpuſcles are evenly diftri- 
| buted among thoſe of the ambient, 
And how comes this inconfiderable 
condenſation to have ſo great an ef- 
fe in every part of the room, as to 
be able there to impel into the Glas 
as much water 11 extent as the whole 
Air that was driven out of the cavity 
of it 2 Burif it be faid, that the ex- 
pelFd Air condens'd only the conri- 
gJ0Us Or very neighbouring Air, 'tis 
eafie to anſwer, that 'tis no wa 

probable, that the expell'd Particles 
of the Air ſhould not by the differing 
motions of the ambient Air be quick- 
ly made to mingle with it, but ſhould 
| rather wait (which if itdid we ſome- 
| times made it dofor many hours) *till 
the You _ *rwas —_ our 
were unſtopp'd again. But, though 
this could Probubly be coerobdict i 
| cannot truly be afferted. For if 'yon 
carry the ſeal'd Glak quite ont of the 


room 
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room or houſe, and unſtop it at ſome 
other place, though two or three 
miles diſtant, 'the aſcenſion of the 
water will, (as I found by tryal) ne- 
vertheleſs inſue, in which caſeT pre- 
ſume, it will not be ſaid, that the Air, 
that was expelPd out of the Glaſs, 
and condens'd the contiguous or near 
contiguous Air, attended the Bubble 
in all its motions, and was ready at 
hand to impel-in the water, as ſoon 
as the ſeal'd apex of the Vial was 
broken off. But I doubt not , but 
moſt of the Embracers of the Opinion 
[1 oppoſe, being Learned and Inge- 
nuous Perſons, if they had been ac- 
quainted with theſe and the like 
Phenomena , would rather have chan- 
ed their Opinion about S«&#o7, than 
ve goneabout to defend it by ſuch 


Evaſions, which IT ſhould not have | 


thought worth propoſing , if I had 
not met with Obje&ions of this na- 


ture publickly maintain'd by a Lear- | 
ned Writer , on occaſion of the Air's | 


ruſhing into the exhauſted Magder- 
burgic Engine, But as in our Expe- 
riment 
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riment theſe Objections have no place, 
ſo in our Hypotheſis the Explication is | 
very calle, as will anon be 1ntimated. 


_—_— 
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Eb. thus ſhewn , that the 
1 Aſcenſion of Water upon Su- 
tion may be caus'd otherwiſe than 
by the Condenſation or the propaga- 
ted Pulſion of Air contiguous to the 
Suckers Thorax, and thruſt out of 
place by it; it remains that I ſhew, 
(which was one of the two things I 
chiefly intended,) that there may be 
Cafes wherein the Cauſe, afſign'd in 
the. Hypotheſis T am examining , will 
not have place. But this will be bet- 
ter underſtood , if, before I proceed 
to the proof of it, I propoſe to you 
the thoughts, I had many years ſince, 
and do Fil retain, about the Cauſe 


DE —— 


| of the Aſcenſion of Liquors in Su- 


ion. | 
To clear the way to the right un- 
derſtanding 
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derſtanding of the enfuing Diſcourſe, 
it will not be atni(s here to premiſe 
a ſummary antimatidn of. ſome things 
that are ſuppos'd in our Hyporheſis. 
We- fippoſe then fir/f, without 


diſputing, either the Exiſtence or the | 


nature of Elementary Air, that the 
Common Air we breath in, and 
whichT often call Atmoſpherical Air, 


abounds with Corpulcles not devoid | 


of Weight, and 'indowed. with E- 
lafticty' or Springineſs , whereby 
lower parts, compreſt by the 


weight of the upper ,. inceſſantly en | 


deayour to expand themſelves , by 
which. expanſion, and inproportion 
to: it, the. Spring of the Air ts wea- 


ken'd, (as other Springs are wont to 


be) the. more they are permitted to | 


{ſtretch themſelves. | 


' Next, iwe ſuppoſe, that the Ter- | 


raqueous Globe, being inviron'd with 


this gravitating and {pringy Air, has | 

ac'd onft | 
preſt by. as much of the Atmoſphere 
as either perpendicularly leans on | 


:t5 ſurface and the Bodies p 


them , or can otherwiſe come to bear 
| | | upon 


Attraction by Suction; 2g 


upon them. And this preſſure is by 
the Torricelian and other Expert- 
ments found to be equivalent to a 
perpendicularly erected Cylinder of 
about twenty nine or thirty Inches of 
| Quickſilyer, (for the height is diffe- 
ring, as the gravity of the Atmoſphere 
happens to be various.) 
Laſily, we (uppoſe, that, Air be- 
| ing contain'd in a Pipe or other hol- 
low Body that has but one orifice 
open to the free Air, if this orifice be 
Hermetically ſeal'd , or otherwiſe (as 
with the mouth of one that ſucks) 
clos'd, the now included Air, whilſt 
It continues without any farther ex- 
panſion , will have an elaſticity equi- 
yalent to the weight of as much of 
the outward Air as did before preſs 
| againſt it, For, if the weight of 
| the Atmoſphere, to which it was 
then expos'd , had been able to com- 
preſs it further, it would havedone 
| ſo, and then the cloſing of the ori- 
 fice, at which the internal and ex- 
ternal Air communicated, as it fenc'd 
the included Air from the preſſure 


of 
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of the incumbent , fo it hindred the. 


ſame included Air from expanding it 
ſelf, ſothat, as it was ſhut up with 
the preſſure of the Atmoſphere upon 
*It, thatis ina ſtate of as great com- 


preſſion as the weight of the Atmo- | 


iphere could bring it to, ſo, being 
ſhut up and thereby kept from wes 
kening that preflure by expanſion, 
it muſt retain a Springineſs equi- 
pollent to the preſſure *twas expos'd 
to before, which (as I juſt now no- 
ted) was as great as the weight of 
the incumbent Pillar of the Atmo- 
iphere could make it. Bur if, as 
was ſaid in the firſt Suppoſition , the 
included Air thould come to be dilz- 
ted or expanded, the Spring being 
then unbeat, its Spring , like that of 
other elaſtical Bodies, would be de 
bilitated anfwerably to that cxpan- 
fion. 

To me then it ſeems, that , ſper- 
king in general, Liquors are upon 
Suction raiſed into the cavities of 
Pipes andorher hollow Bodies, when, 
and fo far as, there is a leſs preſſure 

on 
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on the ſurface of the Liquor in the 
cavity , than on the ſurface of the 
external Liquor that ſurrounds the 
Pipe, whether that preſſure on thoſe 
parts of the external Liquor, that 
are from time to timeimpell'd up ih- 
to the orifice of the Pipe, proceed 
from the weight of the Atmoſphere, 
or the propagated compreſſion or im- 
pulſe of ſome parts of the Air, or 
the Spring of the Air, or ſome other 
Cauſe, as the preſſure of ſome other 
Body quite difſtin&t from Air. 

Upon the general view of this #y- 
potheſis, it ſeems very conſonant to 
the Mechanical Principles. For, it 
there be on the differing parts of the 
ſurface of a fluid Body unequal preſ- 
ſures, *ris plain, as well by the na- 
ture of the thing, as by what has 
| been demonſtrated by Archimedes, and 
his Commentators , that the greater 
force will prevail againſt the leſſer , 
and that that part of the waters tur- 
face muſt give way , where itis leaſt 
preſt,, So that that , wherein the H/- 
potheſis T venture to propoſe to you , 

| 1fers 
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differs from that which I diſſent 
from, 1s not, that mine is leſs Me- 
chanical, but partly in this , that, 
whereas the Hypotheſes, I queſtion, 
ſuppoſes a neceſſity of the protruſion 
or 1mpulſe of the Air , mine does not 
require that ſuppoſition , but, being 
more general , reaches to other ways 
of procuring the Aſcenſion of Li- 
quors, without raiſing them by the 
impulſe of the Air, and partly, and 
indeed chiefly , in that the Hypotheſis, 
T decline, makes the Cauſe of the 
Aſcenſion of Liquors to be only the 
increaſed preflure of the Air exter- 
nal to the pipe ; and I chiefly make 
it to depend upon the diminiſhed prel- 
ſure of the Air within the pipe, on 
the ſcore of the expanſion 'tis brought 
to by Suction. | 

To proceed now to ſome Experi- 
ments that I made in favour of this 
Hypotheſis , I ſhall begin with that 
which follows : 

We took a Glaſs-pipe bended like a 
Syphon , but ſo that the ſhorter legg 


was as parallel to the longer as. we 
could 
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could get it made, and was Herme- 
tically ſeal'd at the end : Into this Sy- 
phon we made a ſhift (for 'tis not 
very eaſfie) to convey. water, fo thar 
the crooked part being held dowr- 
wards, the liquor reach'd to the ſame 
height in both the leggs, and yer 
there was abqut an Inch and half of 
uncompreſt Air ſhut up is the ſhorter 
legg. This little Inftrument{(for 'twas 
but about fifteen Inches-long) being: 
thus prepar'd , 'tis platn-; that:aocor- 
ding to the Hypotheſis T diſſent from, 
there is no reaſon, why the water 
ſhould aſcend upon Suction. For , 
though we ſhould adnut , that the 
external Air were confliderably com- 
preſt , or received a notable impulle , 
when the Suckers cheſt js enlarged; 
yet in our caſe that: compreſſion or 
protruſion will not reach the ſurface 
of the water in the ſhorter legg , be- 
cauſe it 15 there fenc'd from the adtton 
of the external Air by the ſides of 
the Glaſs, and the Hermetical Seal 
at the top. And yet, if one ſuck'd . 
ſtrongly at the open orifice m the 

C2 lon- 


longer legg, the water in the ſhorter 
would be depreſt ; and that in the 
longer aſcended at one ſuck about an 


Inch and half: Of which the reaſon | 
15:clear in our - Hypotheſis, For, the. 


Ins 


ſhorter legg , and- the preſſure of the 
Armoſpherical; Air, affiſted by the 
weight of the. liquor in the longer 
IBS , Countey-ballanced one another 
before the Suction began : But, when 
afterwards upgn Suction the Air in 
the. longer legg came to be dilated 
and ' thereby weaken'd, 'twas ren- 
der'd unable. to reſiſt the undimi- 
niſh'd - prefſure-of the Air included 
1n the ſhorter legg, which conſequent- 
Iy expanding, it ielf by vertue of its 
Elaſticity , - depreſt the contiguous 
water , and made 1t proportionably 
riſe in the oppoſite legg , 'till by the 
expanſion its Spring being more and 
more weaken'd , 1t arrived at an equi- 
pollency with the gravitation or prel- 
{ure of the Atmoſphere. Which laſt 


clauſe contains the Reaſon, why,when 


the 


| 
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the perſon that ſuckt had rais'd the 
water inthe longer legg /eflhan three 
Inches higher by repeated endeavours 
to ſuck, and that without once (uffe- 
ring the water to fall back'again, he 
was not able to elevate the water in 
the longer, ſo much as three Inches 
above its firſt ſtation. And if inthe 
ſhorter legg there was but an Inch 
and a quarter of ſpace left for the 
Air unkhiF'd by the water, by divers 
Skilfully reiterated a&s of Suction he 
could not raiſe the liquor in the 
longer legg above two Inches, be- 
caule by that time the Air included in 
the ſhorter legg had, by expanding 
it ſelf further and further , proportio- 
nably weaken'd its Spring , 'till at 
length it became as rarified, as was 
the Air in the cavity of the longer 
legg, and conſequently was able to 
thruſt away the water with no more 
force than the Air in the. long legg 
was able to reſiſt, And by the rect- 
ted tryal it appear'd, that the rare- 
tation uſually made of Air by Suction 
is not near ſo great, as one would 
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expe, problably becauſe by the di- 
latation of the Lungs the Air, bein 


fill ſhut up, is but moderately rarified, - 


and the Air in the longer legg can by 
them be brought to no greater de- 
gree of rarity , than that of the Air 
within the Cheſt. For, whereas the 
included Air in our Inſtrument was 
not expanded, by my eſtimate , at 


one ſuck to above the double of its 


former dimenſions, and by divers ſuc- 
ceffive ſucks was expanded but from 
one Inch and an halt to leſs than four 
Inches and an half, if the Suction 
could have been conveniently made 
with a great and ſtanch Syringe, the 
rarefa&tion of the Air would proba- 
bly have been far greater; ſince 1n 
our Pneumatick Engin Air may, 
without heat, and by a kind of Su- 
ion , be brought to poſſeſs man 

hundreds of times the ſpace it tal 
up before. From this rarefaction of 


the Air in both the leggs of our In- | 


ſtrument proceeds another Phenome- 
won , readily explicable by our Hype- 
rheſis, For if, when the water was 

| impell'd 
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impell'd up as high as the Suction 
could raiſe it , the Inſtrument were 
taken from the Suckers mvuth , the 
elevated water would with violence 
return to its wonted ſtation, For, 
the Air, in both the leggs of the In- 
ſtrument, having by the Suction loſt 
much of the Spring, and ſo of its 
power of prefling, when once the 
orifice of the longer legg was left 
open, the Atmoſpherical Air came 
again to gravitate upon the water 1n 
that legg, and the Air, included in 
the other legg, having its Spring de- 
bilitated by = precedent expanſion, 
was not able to hinder the external 
Air from violently repelling the ele- 
vated water, 'till the included Air 
was thruſt into the ſpace it paſlels'd_ 
before the Suction , in which {pace it 
had Denſity and Elaſticity enough to 
reſiſt the preſſure, that the external 
Air exercis'd againſt it through the 
interpos'd water. 

But our Hypotheſis about the Cauſe 
of Suction would not need to be foli- 
citouſly proy'd to you by other ways , 


4 if 
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if you had ſeen what I have fome-. 
ti mes been able to do in dur Pneu- 
m atick Engin. For, there we found 
by tryals purpoſely devis'd, and care- 
fully made , that a good Syringe be- 
ing fo conveyed into our Receiver, 
that the open orifice of the Pipe or 
lower part was kept under water, if 
the Engin were exhauſted, though 
the handle of the Syringe were drawn 
up, the water would not follow it, 
which yet 1t would do if the exter- 
nal Air were let in again. The Rea- 
ſon of which is plain 1n our Hyporheſis, 
For, the Air, that ſhould have preſt 
upon the ſurface of the ſtagnant wa- 
ter , having been pumpt out , there 
was nothing to impell up the water 
into the delerted cavity of the Sy- 
ringe, as there was when the Recei- 
yer wasfill d with Air, of 
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BY becauſe ſuch a conveniency as 
our Engin, and the apparatws ne- 
cellary for ſuch Tryals are not eaſily 
procurable , I ſhall endeavour to con- 
firm our Hypotheſis about Suttion by 
ſubjoining ſome Experiments, that - 
may be tryed without the help of that 
Engin, for the making out theſe three 
things : 

I. That 4 Liquor may be rais'd by 


—S_ 


 Suftion , when the preſſure of the Air, 


aetther as it has Weight nor Elaſticity, is 
the Cauſe of the Elevation. 

IT. That the weight of the CAtmo- 
ſpherical Air « ſufficient to raiſe up Lti- 
quors in Sutton. , 

III. That in ſome caſes Suction will 
not be made, as , according to the Hypo- 
theſis 1 diſſent from , it ſhould, although 
there be a dilatation of the Suckers Tho- 
rax, ayud wo danger of a Vacuum 
though the Liquor Prowl aſcend, 
And 
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And firſt, to ſhew, how much 


the riſing of Liquors in Suction de- 


pends upon the weight or preſſure of 
the impellent Body , and how little 
neceſſity there is, where that prel- 
ſure is not wanting , that, in the 
place deſerted by the Liquor that is 
{uck'd, there ſhould ſucceed Air or 
ſome other viſible Body , as the Per:- 
patetic Schools would have it ;, to 
ſhew this, 7 ſay, I thought on the 
following Experiments. We took a 
Glaſs-pipe fit to have the Torricelian 
Experiment made with it , but a good 
deal longer than was neceſlary for 
that uſe : This Pipe being Hermeti- 
cally ſeal'd at one end, the other end 
was ſo bent as to be reflected upwards, 
and make as it were the ſhorter leg 
of the Syphon as parallel as we could 
to the longer, ſo that the Tube now 
was ſhap'd like an inverted Syphon 
with leggs of a very "one 9s length, 
This Tube, notwithſtanding its 1n- 
convenient figure, we made a ſhiit, 
(for *tis not eaſily done) to fill with 
Mercury , when *twas 1n an inclin'd 
poſture, 
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pars , and then erecting it, the 
Mercury ſubſided in the longer legg , 
as in the Torricel;az Experiment, and 
attain'd to between two foot and a 
quarter and two foot and an half a- 
bove the ſurface of the Mercury in 
the ſhorter 'legg , which in this In- 
ftrument anſwers to the ſtagnant 
Mercury in an ordinary Barometer , 
from which to diſtinguiſh it I have 
elſwhere calld this Syphon, furniſh'd 
with Mercury , a Travelling Baroſcope, 
becauſe it may be ſafely carried from 
pn to place, Our of the ſhorter 
egg of this Tube we warily took as 
much Mercury as was thought con- 

venient for what we had further to 
do, and this we did by ſuch a way 
as to hinder any Air from getting in- 
to the deſerted cavity of the longer 
legg, by which means the Mercurial 
Cylinder, (eſtimated as I lately men- 
tion'd) retain'd the ſame height above 
the ſtagnant Mercury 1n the ſhorter : 
The upper and clos'd part of this 
Travelling Baroſcope you will eaſily 
grant to have been free from Common 


Air, 
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Air, not only for other Reaſons that 
have been givenelſewhere, but par- 
ticularly for this , that, if you gently 
incline the Inſtrument , the Quick- 
ſilver will aſcend to the top of the 
Tube ; which you know it could not 
do, if the place, formerly deſerted 
by it, were poſleſt by the Air, which 
by its Spring would hinder the aſcen- 
fion of the Mercury , (as is ealte to be 
tryed.) ThelInſtrument having been 
thus fitted , I caus'd one of the by- 
ftanders to ſuck at the ſhorter legg , 
whereupon (as I expected) there pre- 
{ently enſyed an Aſcenſ1on of four or 
five Inches of Mercury in that legg, 
and a proportionable Subſidence of 
the Mercury in the longer, and yet 
in this caſe the raiſing of the Mer- 
cury cannot be pretended to proceed 
from the preſſure of the Air. For, 
the weight of the Atmoſphere is fenc'd 
off by that, which cloſes the upper 
end of the longer Tube, and the 
Spring of the Air has here nothing 
todo, fince, as we have lately ſhewn, 
the ſpace deſerted by the Mercury is 
- aot 


not poſleſt by the included Air, and 
the pulſion or condenſation of the Air, 
ſuppos'd by divers madern Philoſo- 
phers to be made by the dilatation of 
the Suckers Cheſt, and to preſs upon 
the ſurface of the Liquors that are to 
be ſuck'd up, this, 7 ſay, cannot 
here be pretended in regard the ſur- 
face of the Liquor in the longer legg 
| Is every way fenc'd from the preſſure 
_ of the ambient Air, So that it re- 

mains, that the Cauſe, which rais'd 
the Quickſilver in the ſhorter legg 
upon the newly recited Suction, was 
the weight of the collaterally ſupe- 
riour Quickſilver in the longer legg , 
which, being (at the beginning of 
the Suction) equivalent to the weight 
of the Atmoſphere, there 1s a plain 
reaſon , why the ſtagnant Mercury in 
the ſhorter legg ſhould be rais'd ſome 
Inches by Suction; as Mercury ſtag- 
nant inan open Veſlel will be rais'd 
by the weight of the Atmoſphere, 
when the Suction is made in the open 
Air. For, in both caſes there 1s a 

Pipe, that reaches to the ſtagnant 
| Mercury, 
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Mercury, and a competent weight to 
impel 1t into that Pipe, when the 
Air in the cavity of the Pipe has its 
Spring weaken'd by the dilatation 
that accompanied Suction, 

The Second point formerly pw: 
posd, which is, That the weight of 
the Air ts ſufficient to raiſe Liquors in 
Suttion; may not be ull prov'd by 
Arguments legitimately drawn from 
the Torriceliiax Experiment it ſelf, and 
much more clearly by the firſt and 


fifteenth of our Continued Phyſico-Me- | 


chanical Experiments. And theretorel 
ſhall only here take notice of a Phe- 
nomenon, that may be exhibited by 
the Travelling Baroſcope,which,though 


it be much inferiour to the Experi- | 
ments newly referr'd to, may be of 


ſome uſe on the preſent occaſion. 
Having then provided an Inftru- 
ment like the Travellinz Baroſcope , 
mention'd under the former Head, 
but whoſe leggs were not ſo unequally 
long, and having in it made the Tor- 
ricellian Experiment after the manner 
lately deſcrib'd ; we order'd the mat- 
LE, ter 
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' ter ſo, that there remain'd 1n the 
ſhorter legg the length of divers In- 
ches unfall'd with ſtagnant Mercury, 
| ThenlI caus'd one, vew'd in what 
he was todo, foto raiſe the Quick- 
ſilver by Suction to the open orifice 
of the ſhorter legs , that, the orifice 
being ſeaſonably and dexterouſly clo- 
' fed, the Mercury continued to fill 
that legg, as long as we thought fir ; 
. and then having put a mark to the 
ſurface of the Mercury in the longer 
 legg, we unſtopp'd the orifice of the 
ſhorter, whereupon the Mercury , 
; that before fill'd it , was depreſ#d,*rill 
\ the ſame Liquor in the longer lege 
was raisd five Inches or more above 
; themark,and continu'd at that height. 
I ſaid, that the Mercury that had 
| been raifed by Suction , was _— 
rather than hc it ſubſtaed, becaule its 
own weight could not here make it 
fall, ſince a Mercurial Cylinder of five 
Inches was far from being able to raiſe 
ſo tall a Cylinder of Mercury as made 
2 counterpoiſe in the longer Iegg ; 
and therefore the depreflion we Ton 
of, 
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of, 1isto be referr'd to the gravitation 
of the Atmoſpherical Air upon the 
ſurface of the Mercury in the ſhorter 


\legg : AndI ſee no cauſe to doubt but 


that, if we could have procured an 
Inſtrument, into whoſe ſhorter legg 
a Mercurial Cylinder of many In- 
ches higher could have been {uck'd 
up, it would by this contrivance 
have appear'd , that the preſſure of 
the Atmoſphere would eaſily unpel 
up a far taller. Cylinder of Mercury 
_ than it did in our recited Exper+- 
ment. - 

That this is no groundleſs conje- 
cture may appear probable by the Ex- 
periment you will preſently meet 
with, For if the gravity of an in- 
cumbent Pillar of the Atmoſphere 
be able to compreſs a parcel of inclu- 
ded Air as much as a Mercurial Cy- 
linder, - equivalent in weight to be- 
tween thirty and five and thirty foot 
of water, is able to condenſe it, it 
cannot well be denied that the ſame 


Artmoſpherical Cylinder may be able 


by its weight to raiſe and counter- 
ballance 


a Ht. i. oft. EC EC IE 
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ballance eight or nine and twenty 
Inches of Quickſilver, or an equiva- 
lent pillar of water in Tubes, where 
the reſiſtance of theſe two Liquors to 
be rais'd and ſuſtain'd by the Air, 
depends only upon their own unaſſi- 
ited gravity. | SEES 

To confirm our Doctrine of the 
Gravitation of the Atmoſphere upon 
the ſurface of the Liquors expos'd to 
it, I will ſubjoin an Experiment, that 
I devis'd to thew, that the incum- 
bent Air, 1n its natural or uſual ſtate, 
would comprels other Air not rarificd, 
but in the like natural ſtate , as much 
as a Cylinder of eight or nine and 
twenty Inches of Mercury would 
condenſe or comprels it. | 

In order to the making of this, I 
muſt put you in mind of what I have 
ſhewn elſewhere at _ ER 
large, and ſhall fur- 571 tor! Pen 
ther confirm by one rhe Spring and Werght of 
of the Experiments ** 47 > 4299 br. Lie 

. : nus, chap 5. 
that follows the 
next , namely, that .about twenty 
nine or thirty Inches of Quickſilver 
ID will 
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will compreſs Air, that being in its 
natural or uſual ſtate (as to rarity and 
denſity) has been ſhut up 1n the ſhor- 
ter legg of our Travelling or Syphon- 
like Baroſcope, into half the room 
that included Air poffeſs'd before. 
This premis'd, I pats on to my Ex- 
periment, which was this : 

We provided a Travelling Baroſcope, 
wherein the Mercury 1n the longer 
legg was kept ſuſpended by the coun- 
terpoiſe of the Air that gravitated on 
the ſurface of the Mercury in the 
ſhorter legg , which we had 1o or- 
der'd, that it reached not by about 
two Inches to the top of the ſhorter 
legg. Then making a mark at the 
place where the ſtagnant Mercury 
reſted, *rwas manifelt according to 
our Hypotheſis , thar the Air in the 
upper part of the ſhorter legg was in 
its natural ſtate, or of the {ame de- 
gree of denſity with the outward 
Air, with which it freely commu- 
nicated at the open orifice of the ſhor- 
ter legg. ſo that this ſtagnant Air 
was equally preſt upon by the wOgee 
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of the collaterally ſuperiour Cylinder 
of Mercury in the longer legg,and the 
equivalent weight of a dire&ly in- 
cumbent pillar of the Atmoſphere, 
Things being in this poſture , the 
upper part of the ſhorter legg, which 
had been before purpoſely drawn out 
to an almoſt capillary ſmallneſs, was 
Hermetically ſeal'd , which , though 
the Inſtrument was kept erected, was 
ſo nimbly done by reaſon of the {len- 
derneſs of the Pipe, that the inclu- 
ded Air did not appear to be ſenſibly 
heated, though for greater caution 
we ſtaid a while from proceeding , 
that, if any rarefaction had been 
produc'd in the Air, it might have 


| time to loſe it again. This done, 


we open'd the lower end of the lon- 
per legg, (which had been ſo order'd 
before, that we could eaſily doit, and 
without concuſſion of the Vellel,) 
by which means the Atmolpherical 
Air, gaining accels to the Mercury 
included in the longer legg, did , 
as I expected, by its gtavitation gon 


it ſo comprels the Air included 1n 
D 3 the 
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the ſhorter legg, that , according te 
the eſtimate we made with the help 
of a Ruler, (for by reaſon of the 
conical figure of the upper part of 
the glaſs we could not take preciſe 
meatures,) it was thruſt into near 
halt the room it took up before, and 
conicquently, according to what I 
put. you lately in mind of, endur'd a 
compreſſion like. that , which a Mer- 
curial Cylinder of about twenty nine 
Inches would havegiven it. 

This Experiment, as to the main 
of it, was for greater caution made 


the ſecond time with much the like - 


ſucceſs; and though it had been more 
calie to meaſure the Condenſation of 
the Air, if, inſtead of drawing out 
and ſealing up the ſhorter legg of the 
Inſtrument , we had contented our 
ſelves to cloſe it ſome other way; 
yet we rather choſe to imploy Hermes's 


Seal, leſt, if any other courle had . 


been taken, it might be pretended, 


that ſome of the included Air, when - 


it began to be compreſt , might eſcape 


out at the not perfectly and ſtrongly 
clos'd 


j 
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clos'd orifice of the legg wherein 'twas 
unpriſon'd, 

Tomakeit yet further appear, how 
much the Aſcenſion of Liquors by 
Suction depends upon Preſſure, rather 
than upon Natures imaginary Abhor- 
rence of a Yacuum, or the propagated 
Pulſion of the Air; I will ſubjoin 
an Inſtaxce , wherein that preſum'd 
Abhorrence cannot be pretended, 
The Experiment was thus made : 

A Glaſs-Syphon, like thoſe lately 
defcribd, with one legg far longer 


\ than. the other, was Hermetically 


leal'd at the ſhorter legg, and then by 
degrees there was put 1n, at the orifice 
of the longer legg, as much Quick- 
filver as by its weight ſuffic'd to com- 
preſs the Air in the ſhorter legg into 
about half the room it poſſeſs'd be- 
fore; {o that, according to the Per:- 


| patetick Doctrine, the Air muſt be in 
. a ſtate of preternatural Condenla- 


tion, and that to a far greater degree, 
than (as I have tryed) *tis uſually 
brought to by Cold, intenſe enough 
to freeze water, Then meaſuring 

D 3 the 
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the heighth of the Quickſilver 1n the 
longer Tube above the ſuperficies of 
that in the ſhorter , we found .1t not 
exceed thirty Inches. Now , if Li- 
quors did riſe in Suction ob fugam 
wacut, there 1s no reaſon, why this 
Quickſilver in the longer port of the 
Syphon ſhould not eaſily aſcend upon 
Suction , at leaſt *till the Air 1n- the 
ſhorter legg had regain'd its former 
Dimenſions, ſince it cannot 1n this 
place be pretended, that , if the Mer- 
cury ſhould aſcend , there would be 
any danger of a Yacunm in the ſhorter 
legg of the Tube, in regard that the 
contiguous included Air 1s ready at 
hand to ſucceed as faſt as the Mercury 
ſublides in the ſhorter legg of the Sy- 
phon. Nor can it be pretended, that, 
to fill the place deſerted by the Quick- 
filver, the included Air muſt ſuffer 
a preternatural rarefa&ion or diſcen- 
ſion, ſince 'tis plain in our caſe , that 
on the contrary, as long as the Air 
continues in the ſtate whereto the 
weight of the Quickſilver has re- 
duc'd it, it is kept in a violent _ 
| 0 
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of compreſſion , ſince in the ſhorter 
legg it was 1n its natural ſtate, when 
the Mercury , poured into the longer 
legg, did by its weight thruſt it 1n- 
to about halt the room it took up 
before. And yer, having caus'd {e- 
yeral perſons, one of them vers'd in 
ſucking, to ſuck divers times as 
ſtrongly as they could, they were 
neither of them able, not ſo much as 
for a minute of an hour, to raiſe 
the Mercury in the longer legg, and 
make it iubſide 1n the ſhorter tor more 
than about an Inch at moſt, And 


yet to ſhew you, that the Experi- 


ment was not favourably tryed tor 
me, the height of the Mercurial Cy- 
Linder in the longer legg' above the 
ſurface of that in the thorter legg 
was, when the Suction was tryed , 
an Inch or two ſhorter than thirty 
Inches, and the-compreſt Air in the 
ſhorter legg was lo far from having 
been by the ex{uction expanded be- 
yond its natural and firft dimenſions, 
that it did not, when the contiguous 
Mercury ſtood as low as we could 
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make it ſubſide, regain ſo much as 
one half of the ſpace it had loſt by 
the precedent Compreſſion, and con- 
ſequently was in a preternatural ftate 
of condenſation, when it had been 
freed from that ſtate as far as Suction 
would do it. Whence 1t ſeems evi- 
dent, that 'twas not ob fugam vacw , 
that the Quickſilyer did upon Suction 
aſcend one Inch, for , upon the ſame 
ſcore it ought to have aſcended two, 
or perhaps more Inches , ſince there 
was no danger, that by ſuch an aſcen- 
flon any Yacuum ſhould be produc'd 
or left in the ſhorter legg; of the Sy- 
phon ; whereas , according to our 
Hypotheſis, a clear cauſe of the Phz- 
nomenon 1s aſſignable, For. before 
the Suction was begun, there was 
an Zqutibriunm ox equipollency be- 
tween the weight of the ſuperiour 
Quickfilyer in the longer legs, and 
a Spring of the compreſt Air inclu- 
ded in the ſhorter legg : But when 
the Experimentor began to ſuck, his 
Cheſt being widen'd , part of the 
Air included in the upper part of the 
, | = longer 
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longer legg pals'd into it, and that 
which remaim'd. had by that expan- 
ſion its preſſure ſo weaken'd, that 
the Air 1n the ſhorter legg, finding 
no longer the former reſiſtance, . was 
able by_its:-own Spring to expand it 
felf, and conſequently to depreſs the 
contiguous Mercury in the fame ſhor- 
ter.legg, and raile it as much in the 
longer: E-5: or DOES, 
 Butherea Hydroſtatician, [that heed-. 
fully marks this - Experiment; may 
diſcern a difficulty, that may perhaps 
ſomewhat: perplex him, and: ſeems. 
to. overthrow our.Explication of the 
Phxnomenon: i For :he'may object, 
that if the compreſt Air in the ſhorter 
legs had a Spring! equipollent ito the 
weight of the Mercury.1n the longer 
legg, it appears not, why' the Mer- 
cury ſhould not be ſfuckt- up' wn this 
Inſtrument, as well as uv the free. 
Air, ſince, according to. 'me'; the: 
preſſure of the included Air upon the 
ſ{ubjacent Mercury muſt:be equivalent. 
to the weight of the Atmoſphere, 
and yet experience. ſhews ,. that the: 

0 weight 
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weight of the Atmoſphere will; upon 
Suction,raiſe Quickſilver to the height 
_ of ſeveral Inches. h 

Toclear this difficulty, and ſhew, 
that, though it be conſiderable, *tis 
not at all inſuperable, be pleaſed to 
conſider with me, that I make indeed 
the Sprizy of the compreſt Air to be 
equipollent to the wezght of the com- 
preſſing Mercury, and I have a ma- 
nifeſt reaſon to do it; becaule, if the 
Spring of the Air were not equipol- 
lent to that Weight, the Mercury 
muſt : neceſſarily compreſs the Air 
farther , which *tis granted de fa#o 
not todo, But then I conſider , that 
i ourcaſe there ought to be a great 
deal of difference between the ope- 
ration of the Spring of the included 
Air and the weight of the Atmoſphere, 
after Suction has been once begun, 
For, the Weight of the Atmoſphere, 
that impels up Mercury and other Li- 
quors, when the Suction is made in 
the open Air, continues ſtill the fame, 
but the force or preſſure of the inclu- 
ded Airis equal to the pi arr” 
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of the Mercury no longer than the 
firſt moment of. the - Suction, after 
which, the force of the imprifon'd 
Air ſtill decreaſes more and more, 
ſince this compreſt - Air , being fur- 
ther and further expanded, muſt needs 
have its Spring proportionably wea- 
ken'd., ſo that it need be no wonder, 
that the Mercury: was not ſuckr up 
any more than we have':related:; for 
there was nothing to makeit afcend 
to a greater height, than- that, at 
which. the debilitated Spring of the 
(included but) an Kare Ir was 
brought to an equipollency with the 
CO, po. ; doe "Denpplin 
increas'd weight of the Mercurial 
Cylinder in the longer legg',. and the 
preſſure of the Aerial Cylinder in the 
lame legg, leflen'd by the-action of 
him thatiuck'd. . For whereas, when 
the orifice of this leg ſtood open, 
the Mercury was prelt on by 'a Cylin- 
der of the AtmoſphericalAir, equiva-= 
lent to about thirty Inches of Quick- 
filver, by the mouth and action- of 
him that ſuck'd the Tube _ 

s 
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freed from the external Air,” and by 
the dilatation of his Thorax, the neigh- 
bouring Air, that had a free paſſage 
through his :wind-pipe to it., was 
proportionably'. expanded-, and had 
its. Spring and:: preſſure weaken'd: 
By which means, the compreſt Air in 
the' ſhorter legg of the Syphon was 
inabled to impel up the Mercury, *tull 
the .lately. mention'd Equilibrium or 
equipollency- was :attain'd, And I 
mult; here: take notice, that, as the 
Quickſilver was: 'rais'd by Suction 
but; a. little way, ſo the Cylinder 
that. 'was rais'd was a very long one; 
whereas , when: Mercury is ſuck'd up 
in:the free Air, it-is ſeldom rais'd to 
half that length; though ; as I noted 
before, the impellent cauſe, which 
1s. the weight of . ths Atmoſphere, 
continued till. the fame , whereas in 
our Syphon , when the Mercury was 
ſuckidup, but. an Inch, the compreſt 
Air, poſlefiing double the ſpace it 
did before , had:by: this expanſion al- 
ready loſt a very conſiderable part of 
its former Spring and Preſſure. 

| [ 
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I ſhould here conclude this Diſ- 
courſe, but that I remember a Phe- 
2omenou of our Pneumatic Engin , 
which to divers Learned Men, eſpe- 
cially Ariſtotelians , ſeem'd ſo much 
toargue, that Suction is made either 
by a Fuga YVacui, or ſome internal 
Principle , that divers years ago I 
thought fit to ſet down another ac- 
count of it , and lately meeting with 
that account among other papers, I 
ſhall ſubjoin it juſt as I found it, by 
way of Appendix to the foregoing 
Tract. 

Among the more familiar Phexo- 
mena of the Machina Boyliana , (as 
they now call it,) none leaves ſo much 
ſcruple in the Minds of ſome ſorts of 
Men, as this, That , when ones fin- 
ger 1s laid cloſe upon the orifice of 
the little Pipe, by which the Air is 
wont to paſs from the Receiver into 


' the exhauſted Cylinder, the pulp of 


the finger is made to enter a good 
way into the cavity of the Pipe, 
which doth not happen without a 
conſiderable lene of pain 1n the lower 

part 
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part of the finger. For moſt of thoſe 
that are ſtrangers tro Hyaroſtaticks, 
eſpecially if they be —_— with 
the Opinions generally receiv'd both 
in the Peripatetick and other Schools, 
perſwade themſelves, that they feel 
the newly mention'd and painful pro- 


tuberance of the pulp of the finger, 


to be effected not by preſſure, as we 
would have it, bur diſtinctly by At- 
traction. 

To this we are wont to anſwer, 
That common Air being a Body not 
devoid of weight, the Phenomenon 
is clearly explicable by the preſſure 
of it : For, when the finger 1s firſt 
laid upon the orifice of the Pipe, no 
pain nor ſwelling is produc'd, becauſe 
the Air which is in the Pipe prefles 
as well againſt that part of the fin- 
ger which covereth the orifice, as the 
ambient Air doth againſt the other 
parts of the ſame finger. But when 
by pumping, the Air in the Pipe, or 
the moſt part of it, is made to pals 
out of the Pipe into the exhauſted 


Cylinder , then there is nothing left 
in 
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' in the Pipe, whoſe preſſure can any 
. thing near countervail the undimi- 
niſh'd preſſure of the external Air on 
the other parts of the finger, and 
conſequently, that Air thruſts the 
moſt yielding and fleſhy part of the 
finger , which is the pulp, into that 
place where its preſſure 1s unreſiſted, 
that 1s , into the cavity of the Pipe, 
where this forcible intruſion cauſeth 
| 4 pain 1n thoſe tender parts of the 
finger. 

To give ſome vilible Illuſtration of 
what we have been ſaying, as well 
as for other purpoſes , I thought on 
the following Experiment. 

We took a Glaſs-pipe of a conve- 
nient length, and open at both ends, 
whoſe cavity was near about an Inch 
in Dzameter , ({uch a determinate 
breadth being convenient, though not 
neceſſary: ) To one of the ends of 
this Pipe we cauſed to be firmly tyed 
on a piece of very fine Bladder, that 
had been ruffled and oyl'd , to make 
| It both vew- limber and unapt to ad- 
mit water ; and care was taken, ou 

the 


62 Df. the Cauſe of 
- the piece of Bladder tyed on. ſhould 


be large enough, not only to cover 
the orifice, but to hang looſe ſome- 
what beneath it. | 
This done, we put the cover'd end 
of the Pipe into a Glaſs-body (or Cu- 
curbit) purpoſely made more than or- 
dinarily tall, and the Pipe being held 
in ſuch manner, as that the end of 
it reach'd almoſt, but not quite, to 
the bottom of the Glaſs-body , we 
cauſed water to be poured both into 
this Veſſel and into the Pipe (at its 
upper orifice, which was left open) . 
that the water might aſcend equally 
enough , both without and within 
the Pipe. And when the Glaſs-body 
was full of water , and. the ſame lt- | 
_ quor was level ro it, or alittle higher 
within the Pipe, the Bladder at the | 
lower orifice was kept plump, be- ; 
cauſe the water within the Pipe did | 
by its weight preſs as forcibly down- | 
wards, as the external water in the 
large Glaſs endeavour'd to preſs it in- 
wards and upwards. 
All this being done, we caus'd 
part 
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part of, the water in the Pipe to be 
taken out of it, (which: may be dane 
either-by putting 1n:and drawing out 
a pieceof __—_ or of Linnen, or 
more expeditiouſly by ſucking up part 
of the water with a'{maller Pipe to - 
Be immediately after laid alide ): up3 
on which removal of part of thein- 
ternal water , that which remained 
in: the Pipe: being no longer able; by 
reaſon of its want of weight, to.prels 
againſt the. inſide of. the Bladder near 
as forcibly as it did:before, the ex: 
ternal water, whoſe weight was 
not leſſen'd, -preſs'd the ſides and 
bottom of the Bladder , wheretd 
it was contiguous, into the cavity 
of the Pipe, and thruſted it up:there+ 
in ſo ſtrongly , that” the diſtende& 
Bladder made a kind of either Thim- 
ble or. Hemiſphere within the Pipe: 
So that here we have- 2 protube-! 
rance ,-like that above-mentioned of 
the finger, 'effeted by Pulſion,: nor; 
Attra&tion ; and in acaſe where there 
can be no juſt pretence of having: 
recourſe to Natures Abhorrence-of- a 

: E | IAcut- 


«@ .: 6:@e'Caule:.of::*+; 
Ficwm, lice, theupperorificeof the 
Pipe being; Idft: vide. open ;:the Air 
may pals ut 'and::iout; without refi- 
ſtance. i: rl 30:16 2n0qe logo. 
* 31 'The; like' felling of the; Bladder 
in the Pipe weicould procurewithout 
taking - out |any:; of; the :itternal 11: 
quor,: by thruſting the: Pipe: deeper 
into the water - for then the external 
liquor,” having by reaſon, of: its in: 
creaſe of deptly a: greater-preſiure on 
the:outfide: of: the. Bladder; than the 
internal liquorihad) on the anſide of 
the Bladder muſt yield to the 
fironger- preſfure, and conſequently 
be impell'd upto 
-;Tf-the Bladder lying: ilook at the 
lower:end of;xhe Pipe,: the-upper end 
were . caretfly:: dhos'd ; With MNEs 
thumb, cha the: wpper;:Air: might 
not: Fet-:outi:lart! che' Experimentor 
thoughe: fit , and if; the, tlius - clos'd 
Pipe: were thruſt almoſt to the bot- 
tom of: the water, |the Bladder would 
not:be protuberant. inwards , as for- 
merly, becauſe:the inclided Air by 
virtue -of its | Spring , reſiſted from 


- 


within 
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withio'-the preſſiire 'of-the- external 
'water:aghinit the outlideof the Blad- 
der : But if the: thumb;:.that ſtopp'd 
the Pipes 'upper ' orifice! ,;; were :r6- 
mov'd,: the tormerly compreſs'd 'Air 
having: bberty to,expand it ſelf, and 
its elaſticity being weaken'd there- 
by, the external:water would with 
ſuddenneſs and noiſe enough, not to 
be unpleaſant to the Spectators, drive 
up the Bladder into thecavity of the 
Pipe, and keep it there very protu- 
berant. EE 1:1£7-26 24 
To obviate an- Objection, that: 
forelaw might be brought in by per- 
ſons not well vers'd in: Hydreſtaticks , / 
I caus'd the Pipe fore-mention'd, or 
ſuch another, to be fo: beat near the 
lower:end; as that the orifice of it 
ſtood quite on one fide, and the 
parts of. the Pipe made an angle as 
near to a right one as he that blew 
it could bring it to. 'Fhis lower o- 
rifice being fitted with a Bladder, and 
the Pipe with its contained liquor 
being thruſt under water after the 
tormer manner , the lateral prntbe 
| E 2 O 
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of the water forc'd the Bladder into 
the ſhort and horizontal. legg , and 
made 1t protuberate there, as it had 
done when the Pipe was ſtraight. 

 . Laſtly, that the Experiment might 
_ appear not to: be confin'd to one 1t- 
quor ; inſtead of water we put into 
the unbent Pipe as much red wire 
(whoſe. colour would: make it con- 
Jpicuous) as was requiſit to keep the 
Bladder ſomewhat ſwelling outwards, 
when it was ſomewhat near the bot- 
tom of the water; and then *rwas 
manifeſt, that, according as we had 
foreſeen , the ſuperficies of the red 
.liquor in the Pipe was a good deal 
higher than that of the external wa- 
ter, and if the depth of both liquors 
were proportionably lefſen'd , the dit- 
ference of height betwixt the two 
ſurtaces would indeed, as. it ought 
to happen, decreaſe , bur ſtill the fur- 
face of the wine would be the higher 
of the two, becauſe being. lighter in 
ſpectre than the common: water , the 
Aquilibrium between the preſſures of 
the two liquors upon .the Bladder 
| would 
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would not be maintain'd, unleſs a 
greater height of wine compenſated 
Fe defet of pecifick $ravny. And 
if the Pipe was thruſt deeper into 
the water, then the Blade: - would 
be made protuberant inwards, as 
when the Pipe had water init. By 
which it appears, that theſe Phero- 
744 , without recourſe to attrattion, 
may be explicated barely by the Laws 
of the Aquilibrinm of Liquors. 
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BOBBREBRORD 
PREFACE 


a Y willingneſs to make the 
bulk of the Papers a- 
bout the Hidden Qua- 


lities of che Air leſs inconfide- 
rable, by things that were of afji- 
nity to the Subje&, inducing me 
to tumble over ſome of my Ad- 
verſaria, I met among them with 
divers looſe Notes, or ſhort Memo- 
rials of ſome Experiments I made 
ſeveral years ago ( and ſome of a 
freſher date ) about the Preſerva- 
tion of Bodies by excluding the 
Air , wherefore I was eaſuly per- 
ſwaded to ſubjoin theſe to the Ad- 


p diriona! 


PREFACE. 
ditional Experiments [ſt recited. 
For it ſeems not yet clear, by what 
manifeſt Quality the Excluſion of 
tbe Air ſhould ſo much comribute ' 
to keep from putrefaGiiop. variety | 
of Bodies, that are uſually found 
very. much diſpoſed to it. And 
therefore "till the Cauſe of this 
Preſervation be further penetrated, 
it may not be altogetber impertinent 
10 mention ſome Experiments rel:- 
ting 10 it. And though theſe be 
only ſuch as come now 10 band, and 
were oſt of them ſet down rather 
as Notes than Relations ,' yet being 
faithfully regiſter d, and moſt of 
them hawing been made in Vacuo 
Boyliano ( as they call it ) they 
will problably be New, and ſo per- 
haps not altogether uſeleſs to Na- 
turalifts, who may wary them, and 
requite me for them, by trying the 

| ſame 


PREFACE. 

ſame Experiments, I made by the 
Removal of the Air by the bare 
Exclufion of adventitious Air. For 
ſometimes through baſt T did ot , 
and ſometimes for want of conve- 
niency I could not, try, whether the 
ſame Phznomena would appear, 
if the ſame Bodies were ſhut up 

with Air in them, pn fx 
were diligently kept f rom dll com- 
merce with the Air without them. 
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zT4F : 
: N E W 
EXPERIMENTS 
ABOUT THE Y 
Preſervation of Bopies 
; PHE 


VACUO BOTYLIANO, 
EXPER, L. 


 _  Piege of roaſted Rabbet} 
being exactly clos'd up in 
an exhauſted Receiver the 

- =. Sixth of November, was two 
months and [ſome few days after ta- 
ken out . without appearing: tobe 
corrupted , or ſenſibly alter'd in Co- 
tour, Taft, or Smell. 
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EXPER. 11. 


A ſmall Glaſs-Receiver , being half 
fill'd with pieces of White-bread, 
(part Cruſt and part Crumb) was ex- 
- hauſted, and ſecur'd the eleventh of 
March: The Receiver being open'd 
the firſt of April, part of the Bread 
was ſhaken out, and appear'd not to 
have been conſiderably , if at all ſen- 
{ibly, impair'd in that time, fave that 
the outſide of ſome pieces of Crumb 
ſeem'd to be a little , and but a little, 
leſs ſoft and white than before. There 
appear'd no drops'or the leaſt Dew on 
the inſide of the Glaſs. The remai- 
ning Bread was again ſecar'd ſoon 
after. in: - 

: The eighteenth-of A4pri/', the Bread 
was. taken out- again, and taſted 
much as it did: the laſt time, the 
Cruſt 'being alto. ſoft, and no drops 
of water appearing on the inſide of 

the Glaſs, Fees ET 


E X- 


Pcſervationof Bodies, z 
© EXPER. 111. 


This day (being the ninth of 
Harch) I open'd -a {mall exhauſted 
and ſecur'd Receiver, wherein, about 
the ninth of December, that is, about 
three months ago, we had included 
ſome Milk ; Upon opening an acceſs 
to the Air, we found the Milk well 
colour'd, and turn'd partly into a kind 
of Whey. and partly into a kind of foft 
Curd. The taſt was not offenſive , 
only a little ſowrith like Whey , and 
the ſmell was not at all ftinking , but . 
ſomewhat like that of ſowriſh Milk. 


EXFER,- IF, 


The Fiolet-leaves, that were put up, 
and freed and fecur'd from Air the 
fifth of March, being this day open'd, 
(April the ſeventh) appear'd not to. 
have chang'd their ſhape, or colour, 
or conliſtence : For, as for their 0- 
dour, it could not be well judg'd of, 
becauſe he that included them had, for 

A'3 his 
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his own eaſe, contrary to my expreſs 
dire&ion , cruſh'd many of them to- 
gether in thruſting them down ; and 
by ſuch a violation of their Texture, 
it's natural for Violets to loſe their 
fragrancy, and acquire an Earthy 
ſmell, | Har nA 


EXPER. TV. 


Having carefully placed ſome Y7- 
Jets 1n an exhauſted Receiver, of a 
convenient ſize and bigneſs, and {c- 
curd it from immediate commerce 
with the external Air; the Seventh 
month after we look'd upon them 
again, and found they were not pu- 
trified or reſolved into any mucila- 
ginous ſubſtance, but kept their ſhape 
:1ntire , ſome of. them retaining their 
colour, but more of them having fo 
loſt it, as to Igok like whrte Violets, 


November the fifth, we conveyed 


into 'a conveniently ſhap'd Recei- 
ver 
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ver ſome ounces of | Sheeps-blood ,, 
taken from an Animal that had 
been kill'd that afternoon. And 
after the exhauſtion of the Air, 'du- 
ring which, ſtore of bubbles were 
generated in the Liquor that made 
it {well notably ; the included Blood 
was | kept in a -place, (whoſg 
warmth we judg'd equal to'that of a 
digeſtive Furnace) for twenty days 5 
for one or two of the firſt of which, 
the Blood ſeem'd to continue fluid , 
and of a florid colour. which after- 
wards degenerated into one that ten- 
ded more to blackneſs. Onthetwen- 
ty fifth of November we came to let- 
in the external, and found it to ruſh 
into the Receiver, and the Glaſs con- 
taining the Blood being held in a 
lightſom place, the moſt part of the 
bottom of it ſeem'd to be thinly 0- 
yerlaid with a coagulated ſubſtance 
of a higher colour than that which 
ſwam above it, which yer, though it 
appeared dark and almoſt blackiſh in 
the Glaſs whilſt it was look'd on in 
the bulk, yet, if it was ſhook, thoſe 
| A 4 party 
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parts of it that fell down along the 
znſide of the Glaſs, appear'd of a deep 
bux fair colour. But whilſt the Blood 
continued- in the Glaſs, it was ſup- 
pos'd not to ſtink, ſince, 'even when 
1t was poured out , though its ſmell 
ſeem'd to me (whoſe Organs of Smel- 
ling are tender) to have I know not 
what that was offenſive, yet to 0- 
thers it ſeenrd to ſmell bur as the 


Blood of a newly kill'd Dog. 


EXPER. FIX. 


Some Cream being put up and ſe- 
cur'd the ſeventeenth of 1/arch in an 
exhauſted Receiver, did this day ap- 
pear to be more thick and almoſt 
Butter-like at the top (whoſe ſuper- 
ficies ſeem'd rugged) than otherwhere, 
and afterwards by being well ſhaken 
together in_the not jnconvenieatly 
ſhap'd Glaſs, was eaſily enough re- 
duc'd to Butter, whoſe Butter-milk, 
by the judgment of thoſe who were 
more us'd to deal in it than I, ap- 
pear'd not differing from ordinary 

Butter- 


Pzeſerbationof: Bodies. 
Butter-milk., And I found jt had, 
like that, a grateful ſowrneſs. The 
Butter was judg'd to be a little ſow- 
rer than ordinary , but was not”; as 
they ſpeak , made. EA 

fn the Entry of this Experiment , 
Blanks were left for the years; but 
the Tenour of the words, and. De- 
ſign of the Experiment, and other 
Circumſtances, aſſure me, that the 
Cream continued a year in the veſſel. ] 


EXPER. VIII 


Febrnary the eighteenth we look'd 
again upon three Vials, that had been 
exhauſted and ſecur'd the fifteenth of 
September laſt, the one of thefe had 
in it ſome ſlices of roaffed Beef , and 
the other ſome ſhivers of wh:te Bread , 
and the laſt ſome thin pieces of Cheeſe ; 
all which ſeem'd to be free from pu-. 
trefaction , and look'd much as they 
did when they were firſt put up: 
W herefore we thought not fit ta let 
the Air into the Receiver, but left 
them as they were to lengthen the de- 
ſlign'd Trial, | "BE Xe 


EXPER. 1X. 


February the eighteenth, there was 
a fourth Vial, wherein about ſix 
months before, viz. Auguſt the twelfth, 
had been inclos'd and ſecur'd ſome 
a7 £xpmaid and a Roſe ; and yet theſe 

ing kept in the ſame place with the 
reſt , though they ſeemed a little 
moiſt, retained their ſhape and co- 
four, eſpecially the Roſe, which look'd 
freſh engugh _ to have been ga- 
ther'd but lately. . 

N. B. That we obſerved not in any 
of theſe four Receivers any great 
drops, or ſo much as Dew in the 
upper parts, viz. thoſe that were 
ſituated above the included matter. 


EXFER A. 


Jure the fourth we left ſome Siraw- 
berries 1N an exhauſted Receiver, and 
coming to look upon them after the 
beginning of November, we found 
them to be diſcolour'd, but not alter'd 

in 
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in ſhape , nor affording any fign of 
Corruption by being at all mouldy : 
W herefore we thought fit ro leave 
__ ſtill in the Receiver for further 
Tein,” ; CLE ES rn 


EXPER. XI 


M4ay the lecond, 1669, a piece of 
roaſted Beef , fecur'd September the fif- 
teenth , appear'd to be nor at all al- 
ter'd:; As did likewiſe a piece of 
Cheeſe ſecur'd in anagher Receiver ; 
and ſome pieces of a- French Roſe the 
lame day Ceerember the fifteenth) ſe- 
curd in a third. 

N. B. The Flowers feal'd up A«- 
guſt the xgwelfth, 1668, being this day 
look'd upon, appear'd freſh, and con- 
ſequently did ſo after having been 
kept eight months and an half 


There was taken Zeer of eight ſhil- 
lings a Barrel, of a year old, near a 
Pint of which, Fre the ſeventeenth, 
| n 2 was 


ro Experiments aboutthe-. 
was: put into a conveniently ſhap'd 
Glaſs, and it was afterwards exhau- 
ſfted and ſecur'd from the Air, the 
moſt part of the month of CAupuſt 
prov'd extraordinarily hot. Towards 
the latter end there was at ſeveral 
times great Thunder . which made 
the Beer in our Cellar, and in moſt 
of thoſe of the Neighbourhood, turn 
ſoure. The firſt of September , the 
Beer was open'd., 'butdid not ſeem to 
have degenerated into any ſourenels. 
-—4Þ; 
EXPER. XII1. 


Being deſirous to try, whether the 
Thunder would have ſuch effe&t upon 
Ale exatly ftopp'd in Glaſs-veſlels , 
25 it often has on that Liquor in the 
ordinary wooden Casks, I caus'd 
ſome Ale moderately ſtrong to beput 
into a conveniently ſhap'd Receiver, 
and having exhauſted the Air and 
ſecur'd a Glaſs-veſlel , *twas put-into 
a quiet, but not cool, place: Laſt 
week, which was about fix weeks 
after the Liquor had been mg: . 

Ns there 
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there | happening ſome very loud 
Thunder, 'and our Beer, though the 
Cask was kept 1n a good Cellar, be- 
ing generally noted. to have been 
turn'd foure after this Thunder, I 
 ſtaid yer'a day or two longer, that 
_ the operation upon our included Lij- 
quor might be the' more certain and 
manifeſt ; and then pertaitting an ac- 
cels to the outward Air, we took out 
the Ale, and found it to be good drink, 
and not at all ſoured. | © 
Compare this with the With made 
in the Efjay of the Great Efficacy of 
Effluuiams, chap. 5. pag. 28. that ſuch 
an- Experiment ſhould be tried. 


EXPER. XIF. 


September the twenty firſt, 1670, 
ſome Blackberries, included in an ex- 
hauſted Receiver, were open'd Fuze 
the twentieth, 1673 , and were fotind 
free from all mouldineſs and ill ent, 
only there was found ſome Liquor 
that was ſoure, which being taken out 
the Berries were ſecur d again. ' 

| [At 
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[Af the ſame time was another parcel 
of the ſame Berrigs exaitly clos'd up in 
a Recerver, whence the CAir was not 
punp'd., to try what . difference in the 
Event would appear by this. variation, 
But , coming in Oftober the eleventh , 
1673, to look - > the Glaſs, we found it 
grack'd , and the. Fruit all cever'd over 


with a thick mowd; | Nor was this the 
only Peſſel wherein Trials, maid to pre- 
ſerve. Fruits ; without , any exhaxſtion of 


the Air, miſcarried, ] . 


Oftober theeJeyenth; 1674, the ſame 


\ & 


Berries, "loak'd upon ,:-appear'd 
to. have their colour alter'd., and 
much leſs black than before, but: did 
not appear putrefied by either loſs of 
ſhape , or by any ſtinking ſmell , nor 
was the leaſt mouldineſs obſerved 
to be on them, though they had been 
kept.un the ſameRecctver above four 
YEar. : _—_— tt 
That Fraitus Horarii, eſpecially ſa 
tender : and juicy ones, ſhould with- 
out. any  additament be preferved 
from pyreclaction ſo; many times lon- 
ger t 


an otherwiſe they would: have 
| laſted ; 
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laſted, as bf more than would be 
expected , o-it- may give hopes ; 
that both odd and Ol things of 
this kind may be this way per- 


formed, 


i Ls A, 
% -. - - % 
: » - = Py - " W 
£ 1 z . & » . 4 * ol F*OG y & | Us _— Jo o 
#5 LALSBT FE J E*. ' q 5 TEES, 


. p 4 
* # od F ROE OY 8'Y Wo" V -» 5 "WT a= ' "_—_ : - 
PEI x I W? TD SS + Y %Y.'FY T” m—— 
4 £-- " { . 
DE. a us _ ! BF , k4 » 
4 & ky 1 t T y 2b. £ "43 3. 37 ,t1 bas. 46” —_- 
r ? Hh & 4 z = ; 4 z 4 
\ 4 


* POSTSCRIPT: 
T He foregoing Experiments , as 


the Memorials themſelves de- 
clare, were all of them made zz Yau 
Boyliano , nor did I intend to ſet down 
any other : But meeting among thoſe 
Memorials with a ſhort account of a 
couple of Trials made without the 
help of -our Pneumatic Engine, I was 
induc'd to arinex them, becauſe many 
may make the like, thar will not be 
able:to} thake ſuch as have been hi- 
therto recited. And theſe two re- 


hd Y 


quiring no peculiarly ſhap'd Veſſets, 


*tis thought, it may prove of ſome 
Oeconemical- as- welt as Phyſical uſe - 
if it be ſhewn by experience, that 
Liquors Hermetically-ſeal'd the or- 
dinary way in common Boalt-heads 
may be kept from ſouring very much 
beyond their uſual time of lafting. 
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(9zeſervation of-Bodies, x5 


 Jurie the fourteenth we pit a cons 


venient y_ of good Ale into 3 
Bolt-head ; and feal'd it up Hermeti-. 
cally's' the next year, on: the fifth of 
July, we broke off. the. Seal, and 
found the Liquor ; very. good and 
without any ſenſible ſowreneſs, 'The 
next day-it was: ſeal'd up again: and 
ſet by for thirteen months, at which 
any - neck of - the Glaſs being-bro- 

en, the Ale was found retty Wres 
and therefore the Trial was proſe« 
cuted:.no:. farther ::$o- that , though 
this Liquor would inot by this way 
of Preſervation be.kept from ſowring 
ſo long as the Wine, to be men- 
tion'd in the following Experiment ; 
yet eyen a {mall quantity of it. was 


preſerved good at the leaſt above a 


year, which is very much longet than 
Ale is wont to keep fromſowring. 


Fuxe- the fourteenth; 1670, in a 


large Bolt-head was; Hermetically. 


ſeal'd up-abourt a Pint, by gueſs, of 
French Clares-wine , which; when we 
b | cams 
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265 HQExrperinitats avotrdiYys6; 
came to look upon, Fuly the fifth, 
2872 5 appear d' very: clear: andlaigh 
colour; and-had-depoineg frore:of 
farecracidhe; bottomofi the Glaſs,” but 
fun noTurcarthac we could per- 
deiveorhe fides/t Uporchebreaking 
66:the feal'd'rend wot i the Glaſs! the 
By-ſtanders rhought,thar there:wasain 
tion. of included: Air or'/fteams, 
F above the: furface of the Wine, 
there: appeard; 20a - height; 
a-certain: a-Bmes + faioakn like a 
mit; and then! gradually vatihed 
ThoWinecadntinied welk-ratte p 
was a-little: rough-upon the: where; 
 O>" © Ctr e350) 4 
-i/The Bolt-headiwas fald& up; again 
er Pun gor=-2"— 14 and fo o ler 
ell, t 'x672 5 ae which 
woe; was-opetd again; and:then 
the Wine did ftitt vaft-very well... {| 
4x6 the twenity-fixth 1673 | the 
Bolt- "head — pho \ atebry 
Was © ; and was : 
_ oper up Rogen Ui 
Otobey the © enth 1674 ; the 
fame Claret-wine was open'Þagain i 
— #4 an 


| Preſervation of Bodies. x7 
.andappear'd of 2a good colour, not 
foutr'b but ſeem'd ſomewhat leſs ſpi- 
ir#euous than other good Claret-wine; 
poo: of the Cold weather, 

= Thus, and the foregoing Trial a- 
 bowthe Preſervation of Le, were 
4 in Mr, Oldenburg's Houſe and 


zPreſence. 


